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A. TASK ASSIGNMENT

The Apollo 204 Review Board established the HistoriCal Data Panel 6. The task assigned for -_ccom-

plished by Panel 6 was prescribed as follows:

Assemble, review, and summarize historical data on Spacecraft and associated systems as perti-

nent to the fire incident. Data tO be analyzed shall include records such as included in Space-

craft log, failure reports, other quality engineering and inspection documents.' Make interpretation

on data as to applicability to subject problem.

B. PANEL ORGANIZATION

1. MEMBERSHIP:

The assignect task was accomplished by the following members of the .Historical Data Panel:

Mr. T.J., Adams, Chairman, Manned Spacecraft Center (MSC), NASA

Mr. J.H. Dickinson, Kennedy Space Center (KSC), NASA

Mr. J.L. Hansel, North American Avis tion, Inc., (NAA), KSC
Mr. D. Buffington, North American Aviation, Inc., (NAAL KSC

2. COGNIZANT BOARD MEMBER:
Mr. G.C. White, Jr., NASA, Washington, D.C., Board Member, was assigned to monitor the His-

torical Data Panel.

C. PROCEEDINGS

1. GENERAL
a. Panel 6, Historical Data, was established to assemble and review records on Spacecraft (S/C)

and associated systems in order to determine the applicability of these reoords to the Apollo 204
accident. In addition, historical narratives (Enclosures 6-6 and 6-7)were prepared to reflect the

relationship and flow of significant review and acceptance points, highlight documentation perti-
nent thereto, and to present a brief history of the prelaunch operational performed on S/C 012

at Kennedy Space Center.

b. Enclosure 6-2 lists the records reviewed by Panel 6, with an explanation of these records, and

the criteria used for judgement of applicability.

c. Throughout the Panel's activities, contact was maintained with MSC-Houston and NAA-DOwney

and several requests for records review were placed on both organizations,

2. IMPOUNDING AND INVENTORY

a. Impound Procedure - Action was begun within an hour of the Apollo 204 accident to impound
all S/C 012 quality documents in accordance with the guidelines contained in the.Apollo Mission

Failure Contingency Plan dated Ma'_" 13, 1966. (Reference 6-1.) The impounded records from

Launch Complex l_4, Flight Crew Systems LaboratoP/, and Acceptance Checkout Equipment Con-

trol Room No.. 1 were collected and delivered to the Quality Records Center. A NASA Secu-
rity guard was posted. _ith acce._s permitted only to personnel approved in writing by the Board.

NAA Downey Quality and ReltabiliD .'_man ct_ t_'as notified and immediately impounded all quality.

pertinent to S C 012 concurrent wtth noti[i('attotl to applicable I'endors to impound same.

b. Inventory Pro_:edute • The impounded eecords were inventoried itnd all documents applicable

to the Apollo 21M accident were segregated.
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Approxialately 42,500 pages of records were catalogued, representing 12,000 dOcuments. Three
documents were not accounted for adequately. These documents were Test Preparation Sheet (TPS)

S/C: 012-,_LA-004. Temporary Installation and Removal Record (TIRR) S/C 012-CME:42 and

Parts Installation and Retrieval Record (PIRR) S/C 012-PIRR-(010) No. 132. An evaluation ot

the type documents concerned discounted any relevance to the accident.

As the documents were catalogued, significam information was recorded on special review forms

l_repared to enhance accountability and evaluations.

3.. REVIEW TEAMS
a. The review teams consisted of Quality and Reliability Engineering Personnel drawn from gov-

ernment, NAA, and the General Elect_'ie Company (Ap011o _;upport Division). All review personnel

had previously been associated with S..'C 012 operations and were familiar with the test history.
The review was conducted on a continuous basis in order to make pertinent information avail-

able to Panel 6 and other Panels for consideration as rapidly as possible.

4. REVIEW PROCEDURE
a. Data review consisted of determ2txh_g which Cotnmand Module (C/M) records were considered

significant (in .consonance with criteria delineated in Enclosure 6-2) so as to warrant consideration-

by other Panels, e.g., the Materials Review Panel 8 was provided with all records pertaining to
use of nonmetallic materials. Dissemination of significant records was conducted in accordance with

the following criteria:

(1) Relevam Items and Tbeir Disposition:

(a) Chemicals:
All records dt,:,mlenting the use of chemicals, such as cleaning solvents, paints, and

other chemicals were forwarded to the Materials Review Panel 8. This category included

any reports of leakage in fluid systems.

(b) Nonmctallics:
All recot(t_ dtx'u,_enting the u,,,c of nonmetallic materials in the crew compart-

ment were forwarded to the Materials Review Panel 8.

(_c,) Electrical:
All pertinent records documenting problems with electrical _ystems were forwarded

to the Integration Analysis Panel 18.

b. Panel 7 activitic', , ontiuu_.d in stlppot-t.of tht' other P:mels. Mainly. this consiated of research,

ing the records _o |:rovidc dala I t't|llt'sl('d other, l-_ant'Is. One _'._ampld of thin is. theus<' of the methyl-

ethyl-ketout', (MI"K), as a ch, auiuga_eut. Since tliis is a flammable material, and be,

cuttle a parti,_lly [ilh'd hotth" of. MEKs_'a_ found in the White Room aft_'t the fire. thor6
was concern over the use of this material. The records search, combined with the interrogation

of personnel wire were known to have used MEK in the S/C in ,the three days immediately pre-

ceding the :accident, enabled Panel 6 to supply information to Panel 8 for their evaluation.
c. Panel (_ also conducted a review of Problem :\ction Records (PAR's} and Unsatisfactory Reports

(UR's). "i'lwse records are defined ill Enclosure 6-2, and the results of the review are given below:

(1) l'roblem Actiotl Records • FaYhtre ('atcgory:

.\11 problem reports in the failu/'e category were reviewed by support personnel at MSC.

The report._ covered failure-type prob'.:'ms from inceptiun of the Apollo Program througla de-

ve'.opment, qualification te_ts, manufactnring-vendor tests, fiddtests, checKout._mdfli/Cht t_sting.
of all £.ommand Modu|es and (iommand Modules Systcms,suh_y_ttmls atttl conapout,nts through

,m! tlw t ountr_. Any previous conditions that could be relnted iia some manner to the Apollo
2tM "wcident were reviewed and evaluated. Upon completioti of tile Panel 6 review of theft"

report:,, it total of 39 were identified as requiring further evaluation for applicability by Panel
18., Encio::ure _1-23. In t .l_.t'_ i_ht'lt' t out lu,,t,ms di,lt'i_ll by an original failure analysis seemed

que._tionable, the r_ttlts _ete re.examined..N_ new cone;miens relevant to tile Apollo 2_M aeci-
,lyre were fo_tlld ill the review
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(2]:."roblemAction Record -Unsatisfactory.Condition (PAR-UC):

A revi_:wofPAR-UC's was conducted and yieldedno new signifiCantinformatiOn.

(3)Ur..satist_ctoryReports(UR's):

All UR's written at KSC prior to the accidentwere reviewed, and only one was consid-

,..,edapplicable,i.e.,bent electricalconnector pins.This problem was identifiedto Panel 18

_za resultt:fthe DisCrepancy RecOrd Review (Enclosure6-4).

5. DISC" "SS!ON

a. in:,r:;q-'.:Egress Log

::'- _.n. rew.'ewing the Ing_s-Egress Log, pet'tinent discrepancies were noted. An Ingress-Egress

Log ..; _aa_ntained in accordance with Apollo Preflight Operations Procedures (APOP) No. 0-201,

"'Ac '.._s Control of Test and Work Areas" (Reference 6-2). Personnel entering the C/M are re-

quire.d _,) record on log sheets all tools and other items carried into the C/M. The 10g sheets

fo_ : C {:12 were reviewed and in several cases showed that tools were recorded as having been
can,,; ".r:, :he C/M, but r,o record of removal of these items was made. Considering that tools

could n,.. m con act with electrical equipment and cause an arc, Panel 6 initiated an investi-

gatio,", ,he WC to look for these specific tools.
b. Shakt :owz. inspection

(1# :: .akedown. inspection is defined as a pre,scheduled period when all other operations are
discont;, ,. a wh,le inspection personnel, conduct a visual inspection. This is in accordance with es-

tablished ,. :d a/: i_roved critel_a to detect and record hardware .discrepancies.

(2) P --el 6 conducted an .investigation to determine how shakedown inspections were scheduled
and perf: ned on the S/C. from this.investigation, it was learned that there were shakedown in-

spections ,,e,'formed prior to major test and milestones. However, these inspections were performed
without deflnitt_'e inspection criteria, but were conducted using the inspector's knowledge of.pre-

vious S/C practices. In addition, the S/C 012 Master Flow Plan was reviewed (Reference 6-5 and

it was found that shakedow.: inspections while not shown in the S/C test flow plan at KSC, are
scheduled in hi-weekly and ia daily work schedules.

c. Inspection Procedures Dun',g Test Operations

At the request of Pat_,q 18, inspection procedures just prior to C/M hatch installation were

re"iewed. This review disclosed that Inspection monitored this phase of the test operations over the

communications network because the White Room space and weight loading limitations prevented
having an !nspector wimess these functions in the White Room. Procedure APOP-0-202, "Opera-

tional Checkout Procedure", (Reference 6-3), states tilat Inspection will stamp each line item in

the procedure requiring Inspection .verification. Spacecraft Operations Letter SCO_2-104-65 (Re-

ference 6-11) defines the verification requirements and the functions being performed prior to hatch

installad._n that would have normally required Inspection physicalxcrification.
d. Comtraints List

(1) As a result of investigation of open work items, questions arose regarding conduct of tests.

The investigation revealed that prior to the start of any test, an open-item review meeting is held

by NASA/NA.X, in accordance with APOP-0-202, "'Operational Checkout Procedure". From this

meeting, a list of those items which must be worked prior to the start of test is prepared, and
approved by NASA/NAA eng'/neers. The constraints list for Operational Checkout Procedure (OCP)

l:O-K-0021-1 was examined for content (Reference 6.6) to see ff previous tests were listed as con-

straints. Research disclosed that OCP FO-K-O034 and OCP FO-K.0005 summarysheets (Reference
6.7) had not been signed off as accepted prior to OCP FO-K-O021-1, but were not listed oti the

co_xstrair_ts list for OCP-FO-K-0021-1. It should be noted that OCP numbers are not related to

the ;cquence of test accomplishment. AP{}P-0-202 does not contain a requirement to list open

,¢sts. as r.ms:raints to subsequent tests, although there is a requirement to review the open items.

Individual open items from prc_togs tests are listed on the constraint list for subsequent tests if
the) at_ _:_,nstraints to that test.

Analysis revealed that constraints li_ts are signed only by NASA/NAA Operations and

Er.,'meering with no NASA or NAA Quality control signature indicating approval of the con_
*tt .tints lists.

0-6-5



e. Mandatory Inspection Points

(1) As a result of questions which arose regarding Inspection coverage, APOP-0-202, "Opera-

tional Checkout Procedure", was exatnined to determine if there were any requirements for Man-

datory Inspection POints (MIP's). The requirement is not dearly defined in the APOP, although
many oCPs do contain MIP' s,

MIP's are defined as inspection Of actual hardware status.

Normally, Inspection monitors the test to insure adherence tO the procedure.
f. Review of Engineering Changes

(1) .M a result of review of open work, it was found that a large number of engineering chan-
ges were incorporated into the S/C at. KSC. Many of these changes resulted from non-fit or non-

function problems.

Some Of the changes were due to the fact that S/C 012 was the first manned Apollo Space-
et'Mt. Some of the changes were requested by the crew members. The large number of changes

made it difficult to establish the vehicle configuration, An example of a major change is shown in
Reference 6-8.

g. Retest Requirements

(I) As a result of the review of Discrepancy Records to determine open work, it was discovered.
that the requirement for retest may in some cases, be deferred to a later test, (Reference 6.10).

The records covering the work were closed out prior to the retest.

(2) Panel 6 investigated the requirements for retesting of components or subsystems after re-

work. APOP-T-502, "Discrepancy Recording System", (Reference 6.9) covers the retest require-

mere, but there is no .requirement to keep the discrepancy records open until the retest has been

verified. The records are closed out with a statement that the retest will be done in a subsequent
test. This can then be deleted by on-the-spot deviations to the subsequent test,
h. Subsystem History

(1) In an attempt to obtain a complete subsystem history from the records, considerable dif-

ficulty was experienced. This was due to the fact that the records are not maintained by sub-

system. Records are presently filed by catego D, of document (Discrepancy Record, Test Prepara-

tion Sheet, etc.). In the event of subsystem problems, it is often necessary to develop the history
of the subsystem, including failures, reworks, test results, etc.-The present system required a great

deal of effort toretrievc the necessary records to provide this hi._tory.

D. FINDINGS AND DETERMINATIONS

1. FINDING:

The Ingress-Egrcss I,og (Reference 6.4) discloses several instances where tools and equipment were
carried into the S;C, but the log dots not show these tools as removed.

DETERMINATION:

The maintenance of the Ingress-E,_n'ess i,og is inadequate.

2. FINDING:

a. Shakedown inspection peri6ds are not shown in the Master Flow Plan. (Reference 6-6).

b. "There are no definitive inspection criteria to perform shakedown inspections for the' Apollo Program.

DETERMINATION:

a. Hardware condition prior tc major tests and milestones is difficult to establish.

b. Inspection personnel are not able to asstm the condition of the S/C for compliance _ith definitive
tttterta, but rather .Is_¢_ it in at cord,thee t_ith their kno_vlettge +_fstandard prattit'eq.

3. FINDING:

1uspect _on

closing.

pe_onnel do not perform a pre-scheduled inspection with a checklist prior to hatch
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DETERMINATION:

impection personnel could not verify these functions during this period.

4. FINDING:

Formal approval by NASA or NAA Quality Control of the constraints list is not required (Re-

ference 6-6L

DETERMINATION:

NASA/NAA Quality Control cannot discharge their responsibilities without approving the constra-
ints list.

5. FINDING:

The requirements for Mandatory Inspection Points (MIP's) are not clearly ddined in the Apollo

Preflight Opexations Procedures.

DETERMINATION:

Proper Impection coverage is not assured without clearly defined MIP'SL

6. FINDING:

At the time of shipment of the S/C to KSC, the contractor submitted an incomplete list of open
items. A revision of the said list significantly and substantially enlarged the list of open items.

DETERMINATION:

The true status of the S (C was not identified by the contractor.

7. FINDING:

There is no efficient system which readily identifies that results accomplished by rework are veri-

fiedby retest.

DETERMINATION:

The present system of verification of rework by retest is cumbersome.

8. FINDING:

There is no requirement to maintain records by subsystem classification, nor does the system pre-
sent status in this fashion.

DETERMINATION:

The recovet'y of pertinent historical itdormation is extremely difficult.

Enclo6ures E. SUPPORTING DATA

6-1 Not Used

6-2 List of documents reviewed by Panel 6, including criteria for determining applicability

to the AS-204 accident.

6.3 I.ist of Problem Action Records submitted to other Panels.

6.4 Unsatisfactory P.eport on Bent Pins

6-5 List of References

fi-6 I listorical Narrative

67 I listorical Nat'rative of Prelaunch Ooeratiofls at Kennedy Snace Center
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LIST OF DOCUMENTS REVIEWED

The following are the types of document* reviewed by Panel 6, including a description of each
type of document, and the criteria used in judging the applicability of these documents to the Apollo

204 accident.

1. TEST PREPARATION SHEET (TPS):

A document which authorizes work, provides engineering instructiOm, establishes a method of work
control, furrfishes histori¢_tl records, and facilitates impectinn under the two categories defined below: .

a. Type "A" TPS: Required to authorize work involving a change of configuration (design change).

b. Type "'B" TPS: Required tO authorize all other planned work and tests.

Criteria for review

a. Agreement between Engineering Order (EO) and TPS.

b. Unworked, or partially worked, EO/TPS's which are considered significant.

c. Any configuration changes by TPS without EO coverage.
d. All .non-metallics.

e. Questionable design changes.
f. All electrical items.

g. All _olvent* or cleaning agents.

2. DISCREPANCY RECORD (DR):

A document utilized to record significant and/or test discrepancies. This document provides for

engineering imtructior_ and dispositiom, authorize, work of disposition, authorizes facilities ir_pection,

and furnishes historical records under the two categories listed below:

a. Significant Discrepancy: A discrepatmy that (a) cannot be returned to specified configuration,

or (b) requires engineering disposition, i.e., (1) functional failure, (2)defective component, (3)

discrepancy affecting test schedule, (4) action which could invalidate previomly accepted tests, or
(5) a discrepancy which could have an adverse effect on mission objectives or be a safety hazard.

b. Test discrepancy: Any anomaly encountered during integrated testing (testing which unites two or
more space systems, e.g., Acceptance Checkout Equipment, Spacecraft Systems or component,,

etc.) except an obvious deviation or human factor which is immedtately recognized and corrected
without disturbing the normal progress of the test.

3. DISCREPANCY RECORD SQUAWK SHEET (DRSS): A. document reed to record.minor dis.

crepancies, provide technician supervision imtructiom, authorize work of the disposition, authorize facili,

ties inspection, and furnish historical records under the categOry of discrepancy listed below:

Minor Discrepancy: Any deficient y which can he returned todrawing ¢)nfigutation without engineer-

ing disposition,, e.g., workmamhip items, string ties, oversize clamps, uncle.an areas, past-due calibra-

tion, etc. •....

Criteria for revtez

a. All _lvents or cleaning agents.

b. Unapproved non-metallics.

c. Questionable deviations to drawings.

d. Any dispositions and/or conclusiom not clearly defined.

e. Disposition_ without fetter.

4. OPERATIONAL CHECKOUT PROCEDL'RE (OCP). An engineering document which provides

ENCLOSURE 6 -2
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det-_iled instructions to pe_finel for operational checkout and verification of equipment performance.
OCP's are based on NAA Process Specificad0ns and those applicable are referenced in the OCP by
document number. OCP's: (1) provide technical step by step delineation of required personnel activity

for the operation, assembly, handling or test of the equipment and for system(s) involved, (2) provide

for insertion of program requirement record data, (31 provide NASA/NAA Engineering and Inspection

Acceptance, (4_ provide for safety of personnel and equipment.

5, DI_VIATIONS: .'S,change to a pubhshed OCP, such as changes in equtpnwnt li.qts, test parameters..g_'.

quent'es added or deleted or nttxlified by order of ot¢urrence Or content to permit act'omplighment Of the
test. Obvious errors, such as typographical Otters, wrong page numbers, etc., are not considered de-

viation.q,

Criteria for to,iew

a. Open Interim.Discrepancy Reoords (IDR's).

b. Unsatisfactory Closed IDR's (vague).
e. Parameter Deviations.

d. Unexplained Deviations.
e. Deviations t_ot satisfactorily documented.,

f. Other suspected deviations.

6. PARTS INSTALLATION AND REMOVAL RECORD (PIRR): A document utilized to record

selected new installations and all removal.'_ and remstallattons of previously installed parts. Removals

and installatiom are those components of the end item configuration which are removed or installed,

connected or disconnected. This document by itself does not authorise any _'nrk.

Criteria for review

a. Opt'n installations or remox a's,

b. I.'n.qatisfat ttxy closeouts.
¢. Unsatisfactory transfers (recapped PIKK or TIg) •

d. Unauthorized Installations or remo,,als.
e. Installations of ntm.metalhcs.

f. Installations without retest.
g. Past number/serial number changes.

7. TEMPORARY INSTALLATION AND REMOVAL RECORD (TIRR): A document utilized ex_

tensively to record Spacecraft installations. It must beremoved prior to flight and serves as a historical

record. Temporary installations are non-flight Command and Service Module hardware and temporarily
installed flight hardware (e.g., fit-check imtallations)0 v,,hieh must be removed prior to flight.

CRITERIA for review

a. ()pen installations or removals.

b. Unsatisfactory closeouts.
c. Unsatisfactory transfers (recapped PIRR or TIRL
d.. Unauthorized imtallations or removals.

e. Installations of nowmetallics.

f. Installations without retest.

g Part number serial number changes.

ENCLOSURE 6 -2
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8. PROBLEM ACTION RECORDS (PAR's): The PAR is -_ NAA I-inl cm _hi_h hardwat'e problems

ate reported for failure oi' cause analysis, _nd corrective action. 'l'he_-e are two uses for the PAR, i.e,;

(a) F;,ilure Reporting, (PAR-F), and (bl Umatisfactory COndition reporting, (PAR;UCL

Clill.iia ioi ll,_,il'v,

The PAR-F's were reviewed for failure analysis to determine what caused the malfunction and

applicability to the Apollo 204 accident. PAR-UC's were reviewed to determine if significant items had

been reported on this record that had not appeared in other records.

9. UN_,ATISFACTORY RECORDS (UR's): The UR is a NASA document, used by the government

to report conditions which are repetitive, or involve safety of flight. The condition reported may or may

not have been reported by the contractor in his paperwork system.

(]i IlOl la tor review

l..'R's wet'e reviewed to deterr_ine if any significant item was not reported through other mediums.

ENCLOSURE 6.2
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PAR

27094
27049
27057
3958

27017
27056

24201.

163286
171589
171612

27204
12460
13484
13485
12470
16605
23437
23500
23502
23686
23660
163740
163378

27235

23592
16726

3951

28637

171560

171578

TO
PANEL

18

18

18

18

I

PROBLEM ACTION RECORDS SENT TO OTHER PANELS

PROBLEM

ECS LEAKS

UNQUALIFIED PARTS IN GASCHROMATOGRAPH

LEAKS IN QUICK DISCONNECT

IHTERNAL SHORTS IN TEE-ADAPTER

GSE ETHYLENE/GLYCOL FLUID.
TRANSDUCER AND RELAY FAILURES

CONTACT RESISTANCE OUT OF SPECIFICATION

GSE
CIRCUIT BREAKER OPERATION ERRATIC

ELECTROLUMINESCEHT BAR FAILED TO LIGHT

ECS WATER/GLYCOL PUMP FAILED TO OPERATE

CLUTCH VOLTAGE OSCILLATES

TRANSISTOR FAILURE IN CONTROLLER

ENCLOSURE 6-3
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PAR

12032
12040
14555
16696
23495
23526
23603

15833

164203

t m

PROBLEM ACTION RECORDS SENT TO OTHER PANELS (CONTD)

TO
PANEL

18

PROBLEM

GSE.
WATER/GLYCOL SERVICE SET

18

18

BURNT SPOTS ON RELAY MODULE PINS

CYCLIC ACCUMULAT (:R SOLEHOID VALVE STICKS IN FULL
OPEN POSITION

" - II I[ tl It n
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NASk, • Mlinncil Sp=.-ecrs._Cen,4c-

UNSATISFACTQRY REPORT-PART I

i

4 ._'_1"gCh._ Pgtt Ntin_ .ll C,+nlrOclgr Plirl No.

C¢._._I_He.rr.ess ASSy. (Crew Co=par_mlint) V16-4_0302

_. _...,';:e, . 9 5,_I,c, PC,t NO J |0. C_ti. R_#. Drew,nO Nu.
i

:;A_. V16-420302 ! V16-000002

• j ,, i

A_l:lo [] v. [] 1N_.•I . ./A

PoO. _ 2
nl"

1. CCt©gO,y 2. SyslCm 3. li.R. i_a.

s/c _s A-O_
i

^. _,,,oiN,, 7, Det_ Re.,ted

o12 lO1111_
i i

I.|. Tim_,ln Ui_' 12. _y¢llll

.,,.I ',.
16. P.,ilviOtli Failure Riferencei

,,i ,, ,, , ,- ,

I 7. _n$ot.',focto_ Cand,iior,

This Unsatisfactory Report documents a recurring problem eonoezming bin% pins in S/¢
o!ectrical connectors, which if not corrected, could seriously i_ the che_ut

_ohe_ules and/or Jeps.rdlze subsequent Apollo missions. .'i_e _ollowlng is a ImJamaA7
o[ _.s failm'es encountered at KSC during checkout o_' $/C 012 which Veto a _ect.

result o_ _Is uns_tlsfactoz_ condition:

i. Du¢Ir.g Seq. ll-0AOA o_ Co=b_.ued Systems Test (0CP-,K-0035), _ RCS
_ransEer "B" light was not observed. Trouhleshootlng isolated the
proble= to a short circuit within C/M - S/M umbil£_al connectoi' _T3A3. •
Further investigation revealed t_t plns # 95 and # 51 were bent and

shorting against _Ins # 50 and # 52 respectively. (P_f. IDR 028 vi
OCP-K-O035; DR S/C 012 - S/C 0189; PAR#2?056) . '

2. 0n Sep_mber 16, 1966, a check of S/C 012 sep_ratlon monitor clrculte
via PCM was made per T_S-099 during Seq. O_ of OCP-K-O0_5, _bined

_stems TeSt. During this test an out-o_-tolerance (0_) _catlon
was obte_ned. Subsequent troubleshooting isolated the proble_ _o a
blown fuse which was 3ater _ound to have been caused by open _u_per
wi_es between Y£_rlx "ar__inal Boards. (Ref. DR sic 012 - S/C 0191;
PAR#2?096) During the r_pa/r operation of this prohla_ oonnec%or
Pll16 was disconnected D_om J54 Of the V16-?_40_, Event CorAdi_Mioner
tO .eacillta_e the connection o[ a spare fuse. in_ the cd_cui%z_ pe...e-

vloualy protected by the blown _'ie. Visual Ins_ect_a of the _As-
_o_ected _lug_ ¥ii16 an_ J_, veveale_ 8 1_en_,l!,liillo (Refo _ 8/_ 01_

3. Pollowln_ Power-u_ for the sea level run of the Altltu_e Cham_er Test
(OCP-K-O034), an Indlc_tlon Of C/M - S/M se_s_ra_ioa was observed.
Troubleshooting revealed a short circuit within the C/_ - S/_ _nbA_loal
Coanector, J3EL3. Further investigation o[ the c_ector d'Llclo=od ht
pin # 32 was bent and short_ng against pin # 33. Zt, _ _er no_e_
that p_s # i, # 18, and # 36 were _Iso _mt. (_et. Zg_ 022 vi O_P-
_-O03A;_ sic 012 - s/co_31i_2710_)

Since many electrical connectors _re practically inaccessible, mating IS often a
blind o_eration. As a result, the pins _re often bent due to inproper connector

ali_er.t. TO preclude recurrences Of thai problem, we reo_ the,fo_.oliilli

i ..... i ---f- T_ -_ - . ii • ii i
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NASA. Monnc_ $_._¢c©ro._'Cen_er ,I

UNSATISFACTORY REPORT-Con:i.-.ut;,',n Sh.:ee( PART t, II, fll) I Poo_2 st"

I. 0nly connoc_ors/recspl:aoles with suL'£iciont align,mant 27. u.a. Ne.
£o_tures should be utilized in inaccessible areas, eg. A-054
Use o_ connectors wlth pan guides would lessen mating d_£1oul ,,,
ties.

2. Cirq!'.its._.h!ch route throu_._hconnectors and/or reoeot__¢!ee that have beer
It:_,:-:.u_ "_ubsequent to Integrated Testing at MAA Downey S._OUJ.CLbe
r_._._-'_o_ _,_ior to" shi-_ent cA _e c_4 _o_sC, A_nerence _O r_e policy
wo_A_ ez:ec_u_lly eiA_inate _e prelaunc_ problems resul 4_4ng_r_n bent oz.
broken pins incurred during connector rematlng opera_.tcns.

It, chould be further noted at thle t_e that the MAA S_andard Re_Ir _anual repair _o.
i _--.i.4,authorizes straightenln_ of all pine, size twenty or smaller, £cr all bend
angle_ up 'Co 90 deBrees. We £eel that ".,hAsis a very umreli_ble fax, as damage may
be done _o _he pins internal to th_ connector _oAch would not,be detected through _he
._rescrlbed visual inspection. In addition, there As no praotleal aethod c_ detora_g
hey many _Imes a partAcul_r pin hag previously been straAghteaed. D_e to theme facts,
ve recom_n_ that the _ollo_4ng change, be made _o the NAA 8tanda_ Repa_ _anual:

i. Pins vi_ bend angles of less than 20 degrees _ be stralghtoned and
accepted _ough visual inspection if it can be definitely _tez_£ned
that _he pin has nc_ bean previously atralghtened.

2. Pins that ere straightened a_ter being bent at angles 0£ more than 2.0
degrees should be accepted only after a satAsfactor_ X-ra_ examination
ha_ been made.

3. Pins that are b_nt in excess o_ 20° and are inacoeelible _or X-ray should
be replaced. If replacement is not practical, the bent pine _ould be
broken-off _ud _he usoclated circuit routed _rough unda_d spare pin_
i_ available.

_closu_es, i. DR S/C 012 - S/S-O189, PAR#27056
_. ca s/¢ o_2 S/C-O19l, PA_?096
3. _ S/C 012 S/C-O2_S
_. m S/C 012 S/¢,..O_
5. DR S/C 012 S/C-0431, PA_TI05

6. Standard Repair Manual, Repa_ No. _MI.4
?. Photos (3 ca.)

ENCLOSURE 6-4

D.6.16



ti3

64

(i 5

0 (i

67

ti.S

O"9

6. It)

(_-11

R EI'.'ER I".NCES

Apollo Mission Failure t:outingency Pl;'m

Apollo Preflight ()_('r:tuo,ts l'roi-edurc Ntm_bef 0.21)1
"'Ai:¢c.'_ ('ontrol of Test and Work Areas"

Apollo Preflight ()pcratio,_s Procedure Nuffibcf 1)-2_2

"Opri"atiot_al Chei:kout Prui:edurr"

Ap_)ll6 Ing-e_-Egrc:.'--,s I.og ,qlatx-ts

,q|mcecraft 012 ,'qchedule, KS(:

Uonstraim l,ist. Sl_,wecr,tft 012 ()perational (,heckout ProCedure F()-K.(_I_ (_)21-1

()(';.P F()- K-OO.e'_.\ 1 :tild ( )(:P |:-K'IK)34A, .\- 1

'I'PS.012.SCIt_L "Modification of Quad llciuer"

:\polio lh'cfligl_t t)per,itions Pt_cedurd Number T 502_ cutitletb, "i'liscrep,uicy Ret'ording

,_yst_'m"

1)R.SC0838 and DR.,';,t:Ol21k_lO

Spact'x'raft ()perations l,ettrr ._C()-2-It_i.(i_*

ENCLOSUR E 6 - 5

0,5-17



SPACECRAFT 012 HISTORICAL RECORD

I. APOLLO DEVELOPMENT/REVIEW PROCESS

Apollo Program Directive (APD) No. 6A defines the sequence and flow of hardWare development

and key inspection, review and cert:fication checkpoints for Apollo spacecraft and is included as reference
6-12. This directive is the basic document.that controlled the evolution of milestones.for_ Spacecraft 012.

These checkpoints insure that sufficient visibility is obtained of the status of design, manufacture

and testing to adequately determine the integrity of the spacecraft prior to mission accomplishment.

The six key checkpoints defined by APD 6A are:
. Preliminary Design Review (PDR)

. Critical Design Review (CDR)
- First Article Configuration Inspection (FACI)

- Certification of Flight Worthiness (COFW)

- Design Certification Review (DCR)

--Flight Readiness Review (FRR)

The PDR, CDR, FACI and COFW are accomplished at selected booster and spacecraft levels of

assembly {stages and modules). The DCR and FRR encompass the total mission complex. With the

exception of the COFW, the requirements for these formal reviews were further defined by NASA,
Houston, in the Apollo Spacecraft Program Office Configuration Management Plan (Reference 6.13),

see Appendix E), however, only the PDR, CDR, FACI and the FRR were implemented by the North
American Aviation (NAA) in the NAA CSM Configuration Management Plan, SID 65-100 (Reference

6-14) as approved by NASA, Houston, Paragraph 10.6 on page 10-16 was never approved by NASA,

Houston, and therefore is not contractual. The Certifi_.'ation of Flight Worthiness (COFW) requirements

were established by separate Apollo Program Office direction to NAA (Reference 6-15) and the DCR

requirements were implemented by a letter from the Program Manager to NAA, Downey, as confirmed

by a supplemental agreement to the contract (Reference 6.16).

These six formal reviews are scheduled jointly by NASA and North American Aviation.

a. Preliminary Design Review (PDR)
The purpose of the PDR is to formally review the design approach of a spacecraft prior to,

or very early in, the detail design phase. (See paragraph b. below for a further discussion.)

b. Critical Design Review (CDR)
The purpose of a CDR is to formally review the design of a spacecraft when the design is

essentially complete and is intended to precede the release of engineering drawings for manufacture.
This review, for S/C 012 was in. reality a PDR a,. well as a CDR. It was accomplished after the

spacecraft had been released for manufacturing and was a review of both the design and the req-

quirements. The negotiation of the Block I Spacecraft Technical Specification, the Block I Space-
craft .Master End Item Specification accoxhplished the PDR for each spacecraft. This approach v_s
taken because S/C 012 was the first major Block I vehicle with the second manned Spacecraft

(S/C 014) being identical. All other Block I spacecraft were to be unmanned and, therefore, were
not to be. fully configured. The S,'C 012 PDR was appropriatel_ used to represent all Block I

spacecraft. A Delta CDR was also conducted [or S C 012 prior to testing. The Delta CDR is

discussed in detail later.
c. First Article Configuration Inspection (FACI)

The purpose of the F.s, CI is to establish the Configuration Baseline for the spacecraft, it is

accomplished by establi:shing the relationship of the spacecraft as described by released engineering
documentation (drawings, speciiieations) to the spacecraft as manufactured, assembled, and tested.

The FACI checkpoint has been implemented for Block II spacecraft only. It was not implemented
for .%,C 012 or Block i because of the differences between each spacecraft. A baseline configuration

is not established until Block II where each spacecraft i_ to be of the same configaaration. Two

integrated reviews known a_ the ._v_tetns As_esme_it R_-iew (%._R) and the Customer Acceptance
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Readiness Review (CARR) were couducted to support tim aeceptafwe and delivery from tilt" C,ontrac-

|or (N A:k). Thesi" reviews are discussed la[cr.

d. CC-rtification of Flight Worthiness (COF'_V)

The Certificate of Flight Worth|hems (COI>W) is a requirement of NASA-Apollo Program Dir-

ective No. 6 dated 1_ August 1965. NAA was directed to implement this requirement in ai:cordauce

witll tile g !S(_. -110ustOn pt_6_'edure, ""Pr0t_edure for tb.e Cet'tificatiOu of Flight Worthiness (COFW)"

dated 20 ,June 1q66 (Reference 6-15). The COFW is used to certify titat ca|eli flight stage and

uxodul(" is a complete/uid qualified item prior to _ihipmcnt, and is supported by adequate supporting

docum('ntation, i.e., the Acceptance D:ttli Package (ADP) and the ,MAterial lnspectiou and l_ecciving

document (DD lZ'orm 250). The COFW iuforms the ApGllo Program Director of any deficien+i_

prior to shipnlent f/ore the manufacturing sitt_ and from tile static firing site. The (:OFW llas

requirenlents for the following docunl('nts for th(" following endorsements: Endorsenli'nt ell(' is cx-

('outed and gigned at the completion ot' checkout at tile (:Ontractor's plato by thi, Contractor, MS(;

quality represent|it|re, aud the MSC Program Manager',_ designee. Endorsement one reflects tilt" final

actiou takeit at thi" CARR and information contained on tile DD Form 2_t). Endorsenlcnt numbL'r

two is executed aud signed at the conlpletion of receiving insptx'tion at KSC and is signed by the

KS|: rcpresemative, the MSC quality reprt+entative, and the MSC Program Manager's designee.

l.'ndol.'sement nunlber three is executed arid signed at the time the. i,auuch Vehicle and Spacecraft

arc mated, by the same people that signed endorsement number two. Endorsement number four is

executed and sigt_:'d at the conlplction of the |:light Readiness Review (FRR) by tile KSC re-

presentative and the X|S(', Program Manager's designee. The final certification is executed at the

time the Spacecraft is declared flight worthy and require, the signature of the Apollo Spacecraft
Pmgranx X lanager ( Reference 6-15 and 6-17].

e. l)csigtt Certification Review (D('R)

'l'hc pttt:pose of the DCR is delineated in Apollo Program Directive No, 7 (Reference 61.8)

is to exanxine tile dt>aign of tile total nlission complex (spacecraft, booster, GSE, .laundx complex,

comnlunications network, etc.) I\_r proof of developmeut maturity aud asst,_s and certify tile design

of the Space Vehicle. |,atmcil (:onlplex, .Mission Control Cctlter and .Xlanned Space |:light Network

for ttla.qled flight safety.

f. Flight, Readine_ Review (FRR)

The FRR as delineated in Apollo Progranl Directive No. 8 (Reference ti-19) is ,l t_vo part

i-evit'w con,_isting o[ i! |)rt)gr,lltl lJirt_ttor's FRR atld /.i Mis,sion Director's FRR. '|'hi: purpose of

tit|" l'rogr,un l)irt'ctor's FRR is to t|¢tert|littc that tile space vehicle h,u'dwai'e and I.aundi cotuples

,li't" I'ead% to COilIIIIClICC tile itlission period. "1he purpose of-tile Mi,_stoll l)irector's I:RR is to nlakt,

il jtidgt'lnetlt [or ill|It.it|rig tilt" tilissioll period illld t'O|ltlliittiilg tile deploy|liCit| tfl world xvit|e forces

to suppt_t't the Inissioll.

g. Rt'vit'_ St'ht'tlttle

I'hc followinK bar.chart illustr.ites the .\polio tit';eloiliilt'tlt it'_. It'%_.'ptt,t t.,,,, _Nt,t, tI.Kllit' I _.

2. DISCUSSION OF SPACECRAFT 012 CHECKPOINTS

lhis section all, tribes the specific _pacecr.dt 012 checkpoints iu detail The chcckptfiut :wily|tics.

hlcations, dates, pcrsonilel ittvolved, .Ittd signific.tilt results af'e included. "i,'lic th¢ckt,,liilis ,it,. di:,cusstd

in chrtlilohlgic,ll ili'di'r ,|nil tlresenl a coiliplete historic,II Slluiniary (if the flo_ tlf hilfdl_ail" dt',_ehltuileni

,lilt[ lit.') IIISpt't'titltl, l't't.'it'i_ iilltl certilic:ltitlll checktloilitS.

.I l'rchuiin.irv l)t'_.{gu Revic_ tPllRI

Tlu" PilR cht'ckpoilit w,is condlit'tt'd thu'hig tilt" tit-filial frolll _tl_.i'ili|ler 19{1t thrill|lit j,iilU.li_i •

Itill.'i Itu" .ill lllotk I ttl,icecraft inchitling Ntl,itccrafi 012 As illl'nlitule.d |li'c_.'illuslv ihiq _v.i_ .I I'cvic_i

ol both tho rt'quiit'ilit.nts iiild the lit_i!4n siilce ."4tl.icl'cr,l[I Ill2 hall llct,il rt'h'.isetl for ili.lilti[,it'ttii'iil_
In ie.ihll it I_.lS hotll .I Pllit iliid .i t:lIR'

h ilclt,i I:ritic.iI l)e._i_u Revirlt IIR:IIR)

l'ht" it|It'|it ill lhe llelt.i I:lll( flu" ,Ntl.ici'tr,lll ill2 _v,i_ to ill.,iurl- lliat i',lch h.vcl ill _t_.icccraft

fhRhi h.iiiill.ire .lull gl'Oliild SUlltl_.lrl equitui:elit I liS|'l t'lid ilelil i_;i_l de_lgill'l| aiid llllill Ill nlt'l'l ,ill

tile icquiit'tlli'lit,_ .|lid %%a.-,iCtlliltl,itllllt, i_itli tilt" pl,,liiteti iili_iitlli. Hie 11'%i1"%1ll,ll .llso lUll'tilled Ill

lh'lt'liliilil' Ihl' .idt'qtl.it'_ tlf the .,ill,lcl'li.l[I checi_luit thll_ pl.ln_. II iv,i_ hi'hi jillt itlilli Ill t'otiliilt'tit'ili_
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systems t,'sting on S,'C {)12. The Deha CDR utilized tile cSM 012 End Item Specification, Part 1,

Performance l)t_ign Requirem6nts Apollo dated 22 February 1!)65, classified Confidcil_ial (Referenei"

(i-20).
6,20).

[:or S,'G q_12 tile Delta C.DR was hdd ill tWO phases as dis{:umed ill tile following paragraphs

and is documt'nt(xt in S.,C 012 Delta CDR Minutes, Paru_I, (Rderence 6-21) and Part II (Refer:

_'tlee 6-22).

(1) The scope d the ill.st pliase was limit('d to the nonfinal mission (l'ilock I Design Reference

Trajector. ) and the "as built" configxtratiot, of tile spacecraft groufld support equipment (GSE).

In addition, Sp.'lcecraft 008, (tile tilenna[/vacuum teat atqcle) was re,6ewed concurrently with

SpAcecraft 012 primarily to dt'._tennine the "'as built" configuration differences between the two

spacecrafts an_i to arrive at a final detemfination ot' the acceptable differences in tile S,'G {R.}8

configuration. The testing of S/G 008 in the thermal-vacuum chamber at Houston was a con-

straint to the. ,¢irst Apollo manned mis_sion S/C 012). This Delta CDR commenced on February

11, 1966, with the delivery of the NAA Data Package to NASA-Houston and was concluded with

the publlcatiof, of the Minutes on March 3, 1966. The data package contained 1) documents re-

lated to the l.!ight Mission such as AS-2(R.\ Mission Requirements and Design.Analysis Report,

S, C 012 l.'ncl item Specificatioa, Measurement Requirements, Weight Report, Functional Integra-

ted Schematics, Failure Mode and Effect Analysis and Reliability Problem Summaries for S/C 012.

and 2) Gron:l( _, Operations docutu0nts such as the Apollo Ground Operations Requirements Plan,

Tt.'st and Check-lot plans and httegrated Checkout Proces.s Specifications. Additional documentation

was .available rt NAA-Downey to support tile Downey review. (For details see Reference 6.'23,

Ap.p.endix 1)

.Xftex ttle receipt of the NAA Data Package and a technical briefing by NAA, NASA

reviews were _onducted at llouston, Texas, by five working groups, made up of NASA-MSC

represent,lti_'es.. The purpose of these reviews was to identify existing attd potential deficiencies,

with respect .o specific mission requirements, of tile spacecraft design or rite citeckout philosophy

and specificatioa_. Tile Preliminary RequeSts for Chatiges (Pre-RFG's) resulting from these reviews

were then submitted to a N.\S.\,Iioustoil Review Pand consisting of key managenlent representatives

from N.XS.\-t k;u,:to;t.

.ks at rt',ult of tile total N.\S.\-MSC review, 137 Pre'RFC's wel'e submitted to North Alert,

•all .\viation (_'..\.\) for their consideratitm attd then for furflter t'eviews by the sallle |'ivO working

. coups, with tbt a, ldition d.N.\A representation on eacit group, at tile N..XA p!ant, Downey, Call, _:

-rnia. i)uri th;-e reviews, ntanv Pre-RFG's wt're rt_olved or. dec_ned inappropriate primarily

'xcaust" N..XA tit -'umentation showed that either dt,'sign changes were ill progress of'. thmt.git addb

,ional infornlatio.,, the Pre-RFC wa._ not valid attd no change was required.

Fro,n thc above five wt_rking group tneetings, :47 Requests for ('hangi* (R["G's) were

subnfitted to the ¢'dl)R Board for review. Yhr dispositiot: of each of thc,e Rt"(:'s is doclllttellted

in the :\polio Spacecraft 012 l)dta CI)R Minutes" ([_art l), dated March 3. 1966 {Reference 1_.21).

Ill SlllllllhlrV :{ RI"Cs were rejected, 3 were it0t applicallle. 19 were aligned for studies till N.\.\.

5 N,X,%,\, 4 joint_ .ind the retnaitfing 12 required itnntedi,lte N.\A actioft.

(:tmcnrrentlv with the working group revie_vs and prior to tile CI)R Board Review, a

tre%,, cont|t.|rttltent review was cotlducted hy crew iltetltbers utilizing ,_ lookup of the crew COlllpart-

lilt'till..\!1 Of the Request for t:hangt's tRl:t:'s)resttlthtg frtlltt this nlockup re,,'it'w _,_ere satisfactorily

i't'_llvt'd prior to tilt' CI'IR lie,it'd Rt'vie_ oil M,irch 3. l,tt6t_.

t2) I'hr Part !! l)elta (:I)R d_jectives _ert" to vet-try ctlmp;ttilfilitv of ttte ._ (: 012 tit, sign _itll

lilt" |'eqtlirelnelltS tit" Misshm .\S-2IM.\ (Refertnce Trajectory) atltl to a'_,_,ltre t'olnpatihility of the

ground SUpl,U't rqttiptuent i( ;SI'P. flu' l.,utnch (:mnplex '14..tt KNI:. (7.tpe Ketltlrtl.v.



This activity began on March 22, 1966, and was completed on April 5, 1966, witl't the

publicwtion of the Minutes of the NASA/NAA Management Review, Spacecraft 012 Delta Critical

Design Review (Phase il_ Mission Review (Reference 6-22). During the period from M,reh 22

through M,'irch 25, 1966, a review was made at MSC by essent{Mly the same five wOrking groups
but with primary interest by members from the APOLLO Program Office, the Flight Operations
Directorate, and the Flight Crew Operati6ns Directorate. On completion of the NASA Review 5n

,\larch 25, 1966, a total of 53 Revi('w Item Disp6sitions (RID's) were transmitted to NAA by
NASA letter PD2/L1501/66.319, (The Review Item Disposition forms are new NAA forms that

ha_e essentially updated and repla_ed the NAA Request for Change (RFC) i'orms. They aCcomplish
the same purpOse.) Thirteen of these RID's were identified as having significant program or missi6n
impact. A NASA/NAA managemem review was held at NAA, Downey, on March 29, 1966, where

agreemems were reached and actibn, items identii'ied for each RID (Reference 6-22).

A second NASA/NAA M/magement Review was held at NAA Downey on April 5, 1966,
where agreements were reached and action items assigned for the remaining 40 RID's, which consis-
ted of.requirements for. data or revisions to documentation. (Reference 6,'22).

All of thee action items were not closed out by july 19, 1966, for the Phase I of the

CARR tSAR Meeting) as evidenced by the Phase I CARR report (Reference 6-24.for example,
see page 3-65). They were, tmwever, closed out by the CARR _hicli was held on, August 19, 1966,

since no RFC's or RID's are reflected as open items. (In this regard, the CARP, report is by

exception and, therefore, reflects only open items.) The fact that they were closed out prior to
the CARR has been confirmed by the NASA-Houston CSM Project Officer in his letter to Chair-
nmn of Par, el 6, Historical Data. (Reference 6-25)

c. Customer Acceptance Readiness Review (CARR)

"l'tle CARR was a two phase r_dew. Phase I was a System Assessment Review tSAR) held

at NAA-Downey on july 19, 1966. The SAR was a working level, informal meeting held to assess

spacecraft systems testing (all systems functioning for checking interfaces) and enabled the participants -
to evaluate the system performance and problems. The SAR is a constraint to performing integrated

systems testing (mission simulatiotx tests). The systems testing was documented by NAA-Downey in
the Phase I CARR report (Reference 6-24) which was sub_izitted by NAA, Downey to NASA-ttouston
on June 13,. 1966.

The. SAR nteeting nfinutes and action assigmnents are doeumi, nted in the l'hase ii CARR

Report (Reference 6-26). As a result of the SAR meeting, one-hundred ninety-thrt'e (193)a action

items were .assigned. C)ne-hundred twenty-seven (127) action items had program or mission impact
while sixty-six (66).of the action items were requirements for data or documentation.

The Phase II of. the CARR is a formal board meeting to review the resuhs of spacecraft
integrated systems testing, the open action itetl_s flora the SAR, and the action itet_ls fi'om the Crew

Compartnt_-nt Fit and Functions (CCFI.') reviews'. The CCFF is a review where the Spacecraft crew

enters the spacecraft and pllysically verifi_ the stowage al_d proper use of crew equipment. "liw
CCFF was initiated prior to the CARR, but was incomplete at ttle time of tile C.XRR attd was

completed after the C.ARR Board Review. The CARR Board Review. The CARR Board determines
if the spacecraft is ready for shipntent to the launch iacilitv fKSC.-Cal_e NennedvL

The CSM Ill2 CARR Board was held in l)owut' T on Augttst 19. l.tllih. There were 66

items hrought before the Board for discussion, 33 of wltich originated at the Phase I S.\R. Six-

teen (ltq items were determined to have beeu adequately dispositioned and were closed for future

action. Thirty-ttlree (33) itetns were differred for resohttion at a later date attd were not constraints

to the shipn_t'nt of tim vehicle. These items fell into the general categories of: work or tc,sts to be

.tccon,plislted .tt KSU; resolutions to I}e made pending results of studies; investtgati, ms or qualific.t-

tions tt.'sts; and fitrnislting NASA _,_ith data requested at the ('.\RR nteeting. "l'ht" remaining 17
discttssitm items _vrre required to be di,_positioned at l)mvney prior to _hiinnent to KS(:. Tht" (_.kRR
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acti.nn items are documented in "'CARR Minutes and Action Am.ignments" and ":CARP, Action

Response" (Reference 6,26)..

The following summarizes the Downey ACTIONS AND DISPOSIq'IONS OF THE ABOVE REF,,L _:_N

ITEMS] Each item is identified by its respective item number in the Phase II CARR report minutes.

1.7.1 POWER Loss ON CSM - INVER_I'ER

Problem: During spacecraft testing, power 10ss occurred.

Resolution: Inverter 1 was determined tO be faulty and was removed and replaced. The

replacement inverter was installed, checked and determined to be acceptable prior to shipment.

3.6.14 FLIGHT QUAL INSTRUMEN_FAT ION STATUS
Problem: Four transducers were determined to not be operating properly.

Resolution: The transducers were replaced and the new transducers functionally verified

prior to spacecraft shipment.

3.7.1 SU.IT LOOP LEAKAGE
Problem: Leakage noted during Operational Checkout Procedure (OCP) 5051 was greater

than the specification allows.

Resolution: It was concluded from evaluations that misinterpretation of data caused the

out-of-specification statement. Re.evaluatiom were made of test data and it was concluded that
leakage of the suit loop circuit at time of shipment was within acceptable limits. It was also

noted that normal test flow at KSC would verify this conclusion.

3.7.2 DEMAND REGULATOR FAILURE (OXYGEN)
Problem: The demand regulator was determined during spacecraft testing to be inoperative.

Resolution: The regulator was replaced and the new regulator functionally verified prior to

shipment.

3.7.3 WATER CYCLIC ACCUMULATOR FAILURE

Problem: .During spacecraft te_;ting, the water cyclic accumulator was determined to be

inoperative.

inoperative.

Resolution: Two (2) new unit._ were installed before the water cyclic accumulator would

pass checkout. The units were installed and checked out and the final unit was determined

to be acceptable prior to shipment. -

3.7.10 OPERATIONAL CItECKOUT PROCEDURE (OCP) 5051, SUIT LOOP CHECKS

Problem: Checkout per OCP 5051 was not complete at the time of the CARR.

Resolution: OCP was completed prior to shipment. The following problems were trans-

ferred to KSC for final resolution. Squawks 54, 58, 59, 60, 61, 62, 63, and 908. (See Refer-

ence 6-27, Material It,spection and Receiving. DD Form 250, CF66.51922 numbers, 1,.2, and

:l.)

4.6.8 TV CAMERA CHECKOUT " PICTURE DISTORTION

Problcfn: Tile TV image was distorted during Crew Ca3rnpartment Fit and Function Tests

(CCFF).
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Resolution: A reverification of the TV image was performed prior to shipment and founci to
be within acceptable limits.

5.6.17 CALIBRATION CURVES

Problem: The Flight Crew required the Spacecraft panel meter calibration curves.

Resolution: The calibration curves were transmitted to the Crew prior to shipment.

5.7.1 FAILURE OF ECS.MEASUREMENTS

Problem: The water-glycol pump package pressure measurements CF0025P was found

ddective. Measurements CF0484T and CF0135R were also faulty.

Resolution: The cause was found to be defective transducers. The transducers for measure-

ments CF0484T and CF0135R were replaced and the new transducers reverified prior to
shipment. The transducer for water, glycol pump inlet pressure measurement CF0025P was .not .
replaced and NAA's request fo.r waiver was granted (Reference 6-28).

12.6.3 HATCH DECALS

Problem: Installation of torque limit decals had not been completed.

Resolution: The decals were installed prior to vehicle shipment,

13.6.10 CO2 PARTIAL PRESSURE GAGE

Problem: When power was turned on, the gage went to full scale deflection and triggered
the caution and warning system.

Resolution: Additional te3ting was accomplished prior to shipment and gage operation was
determined to be satisfactory although Automatic Checkout Equipment (ACE) readouts did not
correspond. Per CARR Board direction, calibration was to be validated at KSC.

13.7.1 RHEOSTAT FAILURE. FLOODLIGHTS

Problem: The rheostat failed to provide a smooth linear resistance change with shaft
rotation.

Resolution: The rheostat was removed and replaced. The new rheostat was installed and
operation verified prior to shipment.

13.7.2 EVAPORATOR STEAM BACKPRESSURE C&W INDICATION

Problem: The master caution and warning light triggered with no visible indication on the

individual display when the glycol evaporator steam backpressure was operated.

Resolution: The problem was found to be a defective switch which was removed and

replaced. A retest with the new switch was not performed and was transferred as open work

to KSC. (Reference 6-27, Material Inspection and Receiving Document, DD Form 250, Squawk
62, CM Number 1, 2 and 3.)

14.7.1 PARTIAL CREW COMPARTMENT FIT AND FUNCTION CHECK (CCFF)
SUMMARY

Problem: CCFF was not completed at the time of the CARR and.numerous items were
open for evaluation.

Resolution: The CCFF was completed prior to. shipment. The following problems were

transferred to KSC for final resolution: Squawks 12_ 15, 20, 22, 23, 30, 33, 35, 38, 56, 92.5,
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and 929 (Reference 6,27, Materials Inspection and ReCeiving Document, DD Form 250,
CF66-51922, CM numbers 1, 2, and 3).

14.7.2 FLAMMABLE MATERIALS IN CM

Problem: Use of Velcro and other materials in the Command Module (CM) was not

considered desirable and was unsatisfactory for flight.

Resolution: Investigation of the CM crew Compartment was performed with identification

of undesirable materials listed priox to shipment of the spacecraft. NASA participated in the
investigation.and the results of the investigation are documented in NAA IL 633-300.040.66.

1009, dated 22 August 1966 (Reference 6-29). Further documentation is in the Materials Re-

view, Panel 8 Final Report, Section C.8.b.

15.7.1 MDAS CHECKOUT

Problem: The Medical Data.Acquidtion System (MDAS) was not checked out during the
Crew Compartment Eit and.Function (CCFF) review.

Resolution: The checkout of the MDAS was performed satisfactorily during the Operational
Checkout Procedure (OCP) 5051, prior to shipment.

15.7.2 16 MM CAMERA OPERATION

Problem: The camera wasnot operable at time of CARR,

Resolution: Camera operation was satisfeatorily demonstrated during the second run of
OCP-P-5051 and CCFF, prior to shipment.

(1) Description of Material Inspection and Receiving Document, DD Form 230.

In conjunction with the CARR procedures and as a part of the CARR Board aActiom,

it is necessary to officially document the spacecraft configuration at the time of shipment

as well as any items of open work to be transferred to KSC-Cape Kennedy for accomplish-
ment. The DD Form 250 is utilized for this purpose and is the formal acceptance of
the spacecraft by the government from the contractor.

The status is defined by listing those additiotts to, and those unaccomplished items

from the major module configuration definition of record at the time of shipment (i.e.,

top level er,gineering drawings for the space¢:raft). The DD Form 250 will normally contain
the following information:

• Government Furnished Equipment (GFE) installed

• Field site installations that were installed at Downey
-Remov,l!s (normally to support shipment)

Loose equipment with shipment (to support open work and removals for shiptne:-t)
• Actual pat't shortages

- Open work items (squawks, Engineering Orders, drawings)

On Spacecraft 012, there were four (4) DI) Form 250's used (Reference 4-16] since
four (4) separate shipments were made as follows:

Spacecraft complete V14,tR}O_)O2-21 (DD Foxm 250 CF66-51968, 9 September 66).

This form confirms shipment of the total spacecraft and the spacecraft data package.
- I,ES - V15-000002.221 (DD Fonn 250 CF66-51886, 22 ,July 1966).

CM - V16-O_M)002-191 (DD Form 250, CF66-51922, 1, 19 Atlgust 66; 2, 2.5 August
66; 3, 27 September 66).

• SM • \'17-0_X_)2,131 (DD Form 25{I, CF66-51898, 8 August 66).

Two revisions were made to the original Command .Module (CM) DD Form 251} (Ref-

ENCLOSURE 6-6

D-6-26

l*



erence 6-27). The first (original) DD 250 did not reflect the true status of the Command

Module in that it did not include all of me actual part shortages nor did it list the equip-

ment removed to facilitate shipment, To correct the status of the Command Module,

the second CM DD Form 250 was written.

After Shipment, additional diserepanci_ were discovered in the "as shipped" hardware

configuration status. Additional shortages, Field Installation Items (FOIL equipment re-
mOvals, Government Furnished Equipment installed on the CM or accompanying the

shipment, and additional items of loose equipment were discovered. The third CM DD 250
was written to correct the status of the Command Module. In addition, the contents Of

third DD 250 were rearranged tO provide a document which was easier to read and under-

stand. ..

Those CARR items requiring Downey action which were not completed at NAA-Dowm

ey, were transferred to KSC, Cape Kennedy, on the DD Form 250 (.Reference 6-27).

(2) Certificate of Flight Worthiness (COFW)
A COFW was initiated in accordance with Apollo Program Directive No. 6 for S/C

012 on Aug.ust 24, 1966, at NAA_-Downey. This was endorsement one and. is included as Ref-

erence 6-17.

d. Design Certification Review (DCR)
The initial phase of the DCR was conducted for the Apollo 204 mission in accordance with

the requirements of Apollo Program Directive (APD) No. 7 (Reference 6-18) during the period

September 21-28, 1966, and concluded on October 7, .1966. The results of this phase of the DCR
are documented in the attachment to an Apollo Program Director's letter dated October 12, 1966

(Reference 6-30). The Apollo Design Certification Board was chaired by the Associate Administrator

for Manned Space Flight and the Board Members were as follows:

Director, NASA Manned Spacecraft Center
Director, NASA Marshall Space Flight Center

Director, NASA Kennedy Space Center"
Presentations on the spacecraft were made to the Board jointly by NASA-Houston and NAA-

Downey personnel. In addition, a memorandum for Design Certification Board (Reference 6.31

-sample) was submitted for the Board's consideration, certifying with contingencies the spacecraft
for a manned mission. These memorandums were signed by the NASA-Houston Subsystem Mana-

gers and NAA-Downey Design Engineers.

There were a total of 89 action items resulting from the Board's review. In addition, each of

the three Apollo Program Managers developed a Certification.Contingency List and they are also

included as Minutes. These Contingency Lists contain a total of 20 action items.

Action items resulting from all aspects of the review are as follo_s_:

Launch Vehicle

Launch Complex

Spacecraft
Other"

Launch \'chicle Program

Manager's Contingency
List

Spacecraft Program
Manager's Contingency
List

l,aunch Complex Program

Manager's Contingency
l.ist

TO_I'AL

. 29 (No. 11 combined with No. 19)

. 10 (41 through 49 have no action)

. 38
12

-,5

-8

-7
• 109
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On October 7, 1966, the Design Certification Board issued the AS-204 Design Certification

Document (Reference 6,30, AttaChment) which Certified the desigh of the Space Vehicle for flight

worthiness and manned safety and the Capability of the Mission Support to support a manned

mission contingent upon satisfactory resolution of the qualifications, tests, investigations and actio_

items listed in attachments to the Design Certification Document.

The action close Out processes continued from October 7 through Decembes" 20, 1966, hbwever,+

during this period the Apollo Program Director made a decision to conduct a Recertification Re-
view tO be conducted during the month of December I966. This action w_ deemed necessary in

view of the large number of action items resulting from the initial review, with many remaining

open. The selected date of December 21, 1966, for this second review was influenced by a slippage

in the launch schedule caused by the delay in completion of the Environmental Control Sub-system

water boiler test at the AiResearch Corporation to correct a previously identified deficiency wherein
the water boiler became contaminated and blocked fluid flow (Reference+6-30, Attachment II,

item 5.d.).

The status of action items as of December 20, 1966, is contained in the Apollo Program Dir,

ector's report (Reference 6,32) on.that date to the DCR Board Chairman. There were 14 items

with incomplete responses and 9 to be closed prior to the FRR..The status as of January ')-7,
1967, as reported to the Apollo 204 Review Board on March 17, 1967 (Rderence 6-33, shows

66 items closed, 4 not required for certification, 2 to be closed out at the AS-204 FRR, 4 with

incomplete response and 13 with. closure pending the Apollo Program Director's concurrence. There
were no new action items as a result .of the December 21, 1966 meeting, The .updated Action

Item Synopsis sheets are included in the Apollo Program Director's status report (Reference 6-32)

and appropriately marked to indicate the status as of January 27, 1967.
e. Flight Readiness Review (FRR)

The Office of Manned Space Flight, Washington, D.C,, had planned to conduct a two-part

Flight Readiness Review for S/C 012 with the purpose as:

Part I To determine that the space vehicle hardware and launch •complex are ready to

commence the mission period.

Part 1I To determine the readiness of the operational elements for a manned space flight.

Part I would have been conducted by the Apollo Program Director; Part I1 by the Mission

Director. The FRR is defined in Apollo Program Directive No. 80Reference 6-19). The FRR

would have been held approximately two weeks prior to launch.

MSC, Houston, in conjunction with KSC - Cape Kennedy, would have conducted a Pre:

Flight Readiness Review (Pre-FRR) at KSC - Cape Kennedy approximately 3 days prior to Part

I of the FRR. Upon completion of the Pre-FRR, a NAA prepared report would have been Sub-

mitred to the Program and Mission Directors along with the Apollo Spacecraft Program Mana-

ger's report. The Apollo Spacecraft Program Manager would have orally summarized these reports

at the FRR and provided an update of the spacecraft checkout, failure analysis and qualification

status, implementation of Pre-FRR action items and DCR action items.

The basic objective othe Pre-FRR is to evaluate the readim.-ss of the spacecraft, GSE hardware

and ACE hardware to achieve the specified mission as documented in the.MSC, tlouston FRR
Procedure (Reference 6-34). Specifically the objectives are to:

Evaluate all work accomplished subsequent to the delivery of the spacecraft to KSC.

• l)etcrmine the status of the hardware with respect to all waivers, deviations, discrepancies,

shortages, unresolved checkout problems, generic and spacecraft failures, limited life components,

configuration changes, uncontrolled parts, and open work.

• Determine qualification/certification status of spacecraft hardware, including evaluation of

test versus flight hardware differences.

Determine the flight readiness and degree of engineering confidence in the reliability of the
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hardware at the point in time of the review.

- Specify action to be accomplished as a result of the review.
- Release the hardware for final launch preparations.

The Pre-FRR review board consistsof:
Chairman - Apollo Spacecraft Program Manager, or his designated appointee.

Members-Representative from Engineering and Development Dir_torate, MSC-Houston.

• Representative from the Flight Operations Directorate, MSC - Houston.

Representative from the Flight Crew Operations Directorate, MSC - Houston.
• tative from the Flight Safety Office, MSC - Houston

Represen ............. _. _.a r_,_,.ratiom Directorate, MSC-Houston.
Representative tr0m me Meolcal t_._C_,_..AL--,,'-" "-'r _
Representative from the Office of the Director, Plans, Programs, and Resources, KSC

Cape Kennedy.
• . Representative front the Office of Assistant Director for Spacecraft Operations, KsC-Cape

Kennedy.
Secretary - Representative from the Reliability, Quality and Test Division, MSC - Houston,

The Pre-FRR report (Reference 6-35) was completed by NAA on January 27, 1967,

however, fifteen (15) preliminary copies were delivered to MSC - Houston on January 25, 1967.

The original masters were impounded on January 27, 1967, after the S/C 012 accident. With

the Apollo 204 Review Board's approval, copies of the original masters of the Pre-FRR report
were made and one copy delivered to the Apollo 204 Review Board Legal Counsel.

All hardware problems in the Pre-FRR report (Reference 6-35) were reviewed to deter-

mine which problems may have been related to the accident. These problems are listed in below

along with the action taken:
. During Downey and KSC checkout of S/C 012, two inverters experienced "moly.Block"

transistor failures. These failures cast suspicion on the conclusiveness of the "Moly-Block" iron•

sistor fix for a prior overheating problem. Analysis of the problem revealed no design inadequacies

but did show the need for improved screening techniques of the transistors. Such techniques were

developed and imposed on the tramistors installed in S/C 012.
Action - Inverters to be removed from S/C 012 and analyzed per Review Board Action Items

0041,0123, 0153, and 0182.
- The Environmental Control System, in particular the Environmental Control Unit (ECU},

has experienced several significant problems that had impact on S/C 012. The majority of these

problems occurred in qualification testing. The most serious problem was that the water evaporator.
(water boiler} blocked and would not accept, water for evaporation to cool the water/glycol. This

problem was eliminated by redesign of the .distribution plates and making a filter change. With.
these and other changes incorporated, the ECU has successfully completed qualification testing.

All of these changes were implemented on S/C 012.
Action - ECU to be analyzed per. Review Board Action Items 0097, 0102, 0168.

- During the Combined Systems Test at Downey, several caution and warning light indicatiom

could not be verified. Trcubleshooting imlated the problem to an open circuit within terminal

block assembly No. 1 behind the Main Display Console (MDC) C&W Panel No. 11. An x-ray

examination of the matrix terminal block assembly (TB-1) revealed seven pim not proerly inserted.

The pin insertior_ in the remaining 31 similar TB assemblies installed in the S/C were examin-

ed. This examination revealed nine additional discrepant terminal block assemblies.
Action - Terminal Blocks to be analyzed per Review Board Action Items 0160, 0161, 0153.

. Several spacecraft electrical wire harness assemblies were saturated with water-glycol during

KSC Checkout Operations. Subsequent investigations have proven that this solution in spacecraft

wiring and connectors will support electrolytic corrosion particularly in the presence of a polarizing

electric potential.
Action - Wire harness assemblies to be analyzed per Review Board Action Items 0160, 0161.

• Analysis of shielded and unshielded Environmental Control Unit (ECU} electrical harnesses
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indicated that numerous connectors were improperly potted. S/C 012 was retrofitted with Cables

using ML wire and larger backshells. All of these cables have had dielectric testing. These cables
have been tested under a corrosive contaminant oxygen and humidity environment and have satis-

factorily passed the minimum acceptable insulation resistance requirement. The ECU with these
new cable assemblies wa._ installed in S/C 012.

Action - ECU electrical harnesses to be analyzed per Review Board Action Items 0161, 0168.

• Floodlights: Problems which occurred in s/C checkout, characterized by abrupt loss of light

output and blowing of internal fuses, were traced to susceptibility to line transients within the flood-

light power converter circuit. Circuit design and component changes were made to improve tran-

sient susceptibility margin, and units have since been subjected to a more rigorous acceptance test.
Action - Floodlights were analyzed per Review Board Action Item 0169 and it was determined

the floodlights were not an initiatOr or propagator of the fire.
• Bio-Med parameter C,J0002 (Respiration) decreased in level when either crew member pressed

Push tO Talk (PTT) switch. Modulation was a_o present when crewman spoke.
Action - Bio-Med harness and Medical Data Acquisition System to be analyzer per Review

Board Action Items 0155, 0156, 0165.

- Flexible Polyurethane Foam (FPF), The FPF has failed in the flammability test per MA0115-

008 whch requires no flame at 400°F in 02. This foam is used in Crew .Systems Design and Sup-

port, ECU, ECS, and Telecommunications.
Action - The FPF is disc, lssed and future corrective action is outlined in the final report of

Panel 8 - section C.8.b. Corrective action is to use a substitute, nonflammable material in future

spacecraft.

The Apollo Spacecraft Program Manager's FRR report was approximately 60 percent com-

plete at the time of the S/C 012 accident, but had not been reviewed by the Manager. The

existing sections of the report were reviewed to determine if any prob!ems discussed could be re-
lated to the accident. The following problems were a result of this review and are in addition to

the problems discussed from the Pre-FRR report.
. Polyurethane foam is used as potting in the Electronic Control Assembly (ECA). This pott-

ing includes and surrounds printed circuit boards and electronic components. Polyurethane foam

gives off a flammable gas at elevated temperatures. These units are installed in the crew compart-

ment and are therefore exposed to an oxygen environment.
Action - The polyurethane foam is discussed in the f_nal report of Panel 8 - Section C.8.b.

Corrective action is to use a substitute,, nonflammable materia) .n future .spacecraft..

-As the result of recent flammability tests, the Uralane Foam 577-I was found to fail the

flammability tests below 400°F. If this foam were used in close proximity to components whose
normal or overload condition could reach excessive, temperature, a/ire could be started. Typical

components falling into this category are electrical resistors, capacitors, or malfunctioning diodes.
Action- Corrective action is to use. a substitute nonflammable material in future spacecraft

as discussed in the final report of Panel 8 - Section C.8.b,

Of the approximately 1300 nonmetallic materials identified as used in the Command Mod-

ule, NAA has supplied the following status information:
300 Materials do not meet the criteria established by MC999_0058.

350 Materials are acceptable by these same criteria.
650 Materials have no status as to acceptability.

Due to the type of information, i.e., material lists, bill of materials, etc. used by NAA to

compile the material usage list, exact location and amount used is not available in the majority
of the cases. Such information is obtainable only by drawing review. This activity.is not planned

by NAA. In addition, subcontractor compliance has not been either imposed or obtained in all
cases. Due to this lack of information, an. engineering decision cannot be made on whether a

serious problem does or does not exist nor can an assessment be made on the effect on the re-
liability from a toxicity and flammability standpoint. It is estimated at this time that the idemi,

fication of the nonmetallic materials is approximately 85-90 percent complete.
Action - Corrective action is outlined in the final report of Panel 8 - Section C.8.b.

i
1

_D

ENCLOSURE 6.6

I)-6.30



6,12

6-13 ,

6:14

6_15

6-16

6-17

6,18

6-19

6-20

6-21

6-22

6.23

6-24

6-25

6-26

6.27

6-28

6-29

6-30

REFERENCES

Apollo Program Directive No. 6A MA009-006-1A, dated August 30, 1966, titled "Se-

quence and Flow of Hardware Development and Key Inspection, Review and Certifi-

cation Checkpoints".

ApOllo Spacecraft Program Office Configuration Management Plan, Revision B, dated

March 15, 1966.

NAA-CSM Configuration Managefnent Plan, $ID 65.100. Section 10.0, Formal Reviews.

Project Apollo - Procedure for the Certification of Flight Worthiness (COFW)frcm
NASA,. MSC, Houston, Texas, dated June 20, 1966.

Apollo Program Manager's letter dated July 13, 1966, subject "Design Certification Re-

view.Suppor__t for Mission AS-204/SC 012"..

Certificate of Flight Worthiness for Spacecraft 012, Endorsement No. I, dated August

24, 1966.

Apollo Program Directive No. 7, dated April 21, 1966, titled, "Apollo Design Certi-

fication Review"..

Apollo Program-Directive No. 8, dated November 8, 1965, titled, "Apollo Flight Readi-
ness Reviews".

CSM-012 End. Item Specification SID 64-1080, dated 22 February 1965. Classified CON-

FIDENTIA L.

Apollo S/C 012 Delta CDR Minutes of the Meeting. Part I NAA-Downey, California,
dated March 3, 1966.

Apollo S/C 012 Delta CDR Minutes of the Meeting. Part II NAA-Downey, California,

dated March 29, 1966 and April 5, 1966.

Manned Spacecraft Center, Project Apollo, Plan for Phase I, Delta Critical Design

Review, Spacecraft 012. dated January 28, 1966.

Customer Acceptance Readiness Review, Project Apollo, CSM 012, Phase I Report,

dated June 1966.
United States Government Memorandum PF2/G-I16-67, Subiect: Disposition of S/C

012 Delta CDR A('tion hems, dated March 23, 1967.

Customer Acceptance Readiness Review, Project Apollo, CSM 012, Phase III Report

from NNAA-Downey, California, dated 21July 1966.

CSM Major Module Material Inspection and Receiving, DD Form 250's.

Apollo NAA/NASA Waiver Approval Request. CSM S0001 dated 3.24-66.

NAA Internal Letter dated August 22, 1966, Subject: Flammability Investigation S/C

012 CARR.

Apollo Program Director's Letter, dated 12 October 1966, Subject: AS-204 Design Certi-
cation Review.

EMCLOSURE 6.6

D_6_31



6,31

6-32

6-33

Mem0r_tndum for Design Cerr!ficationBoard dated September 23, 1966, Subject:Service

PropulsionSubsystem.

United States Government Memorandum dated 20 December 1966, Subject: AS-204

DCR Action Items

Datafax transmissionfrom Apollo Program Office Action Center, dated 17 March 1967

supplemented by Letter from APO Action Center, dated 24 March 1967, Subject: AS-

204 DCR Record Supplement.

ApollO Spacecraft Program Office Flight Readiness Review Procedure MSC-A_D-66-6,

dated October 12, 1966.

Project Apollo, Flight Readiness Review Spacecraft Readiness Review, Spacecraft012

Report, dated February 1967.



............................. I

APOLLO REVIEW BOARD

APOLLO SPACECRAFT 012

HISTORICAL NARRATIVE

OF

PRELAUNCH OPERATIONS

AT

KENNEDY SPACE CENTER

Enclosure 6-7

.............. I

ENCLOSURE 6-7

O.6.33



INTRODUCTION

This r_port presents a brief historical narrative

of the prelauneh operations performed on Apollo

Spacecraft 012 at Kennedy Space Center. Each

major test tl_at was accomplished is briefly described

ill addition to significant problems and spacecraft

rework required.

For additional clarification, an "as run" bar c.hart

is included. Charts are also included to pot.tray

the relationship of spacecraft testing to scheduled

and non-scheduled work as a r_Sult of design mod-

iflcations and discrepancies during the pr_launch

ope t_at ions.



Apollo Spa_'t,t'l'alt 012 t_ri'lau|lt'h chet'kollt at Kt, l_:ll',dy

Spnet, C(,iltcl" _'a=q 1liLt iated ou Augu,_it 10, 19t_7,

_ith ;tt'l'lwll of the iGi, rvic_' ._lodule pt_l;tloll Of the

Spacct'ratt. -_ttct' arl_tval at the Cape KOmledy

SKid Strip.. the._et'vieO ._Ioduto tas tt'ansp.orted

to thl' Kt, llllt'dy SI311ce ('c=ltt|" ttldu_triil[ al'i'a wiil_( _-

houst' i'l_l" pilinting. Sel'vit't' Module pattlttnK is

uormally delaycd 1111111 arl'ival at Kenuedy Space

Ceuter to preclude ilbt'asion,_ duriug shipment. TI_

t'ollditiotl of.thi' Scrvit'c Module pllillt is of COlleCt'Ix

_ttlet' it is a tht,rntaI paint tltld pet'form._ a rai_Stou

I'tillt'ttOl= ill tilt" CI1Vit'_._lllrtetlt,'ll t'olttt'O! of th(' Service

Modu it".

l_lth t.otltpl_.tion of paitlttuE, the 8crvico ._lodule

_ilS nlovt'd to tile Ol_t't'attOll.'4 & Cllt'o.kout Bilildilll._

arid t|lstalled tn ;l _ork_tattd lot- tustaltation of

tilt. St, t.vkco Proptjlskou Sy_t(,m t_ngtn¢ |lozzli" plttK.

Tilt" IIO,'d. lt' plug _as An._talit, d-ill pl't, pavatton for

act'omplt_l_tug [i, ak and t'uut, tkt_tlal tcstin g of the

8t, l'Vit't' Pl.tq_tll._ton Syste_l.

httt, r installation t_t tht, ,toddle plug. the 8t.t'vtcc

Mildt|lt, _;t.,.i nlol.'t,t| itlto tlli' ad.lai;t_nt altttudt" t.ha_tb(:r

till AtlgU.,_t l;t. (_ll Atlgtl._lt 1[_. lilt" |_;tl':lllt'[ tt|._R_ tit"

i
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-2-

receiving Lnspt, ction and p r(,pttrations for Operations

CheCkout Procedure number 4074 w_re initiated.

ReceLv.Lng inspectlon is delayed until tllis point

is r_eaehcd.sitIcc tlle req_tlrtd removal of val'i, olI8

panels fur testing pyovidc_ b,,tter visibility to

perform the inspection. Receiving inspection con-

sists oi a visual inspection t_1 _hcck t)'c "aS

received' condition of+ the vehicle for possible

damage incurred during _l_ipment. Operations Cl_ecR "_

out Proct, dure 4074 is a leak and t unctional test

of tlle ScrvLcc _lodule Propulsion System t,) verify

tile pressu integrity and functional operation

prior to mating _tth tile Launch Vehicle OIl tile

launcl_ complex. The actual performance of Opera-

tion,_ Checkout Prt)cedure .1074 _as started on Aulcu,_t

17 and ¢,ottt tnued throu_ll Au_tuSt 27.

In parallel _ith Operation,_ Clxeeknut Procedur0

4074. a 8crvtet, Modul(" radiator reflOctivity test

_as accc_ntplished per Operattohs CtwcRout Procedure

511td. This test confirms tile L:aOabiltty of .the

radiators tn tit(, Service ,Module to remove the heat

genC, rat_d by tlw Spacecraft ,,_ystcms. In addition to



t

............. [----

-3-

the accompliShing'hi of th6_d.two parallel tasks.

t._o design modifications _'er_ incorporated find

five-di_crcpa.nt conditions _ere repaired on t.he

Service .Module during tl i_ time period.

'rltc Command Module portion t+f Spacecraft 012 arrived

at Kennedy Space Center on the 26th of August,

fierce x_etks after arrival of the Service Module.

Tile Command .Module _'as transported directly to

tl_¢" Pyrotecllnic Installation Building for weight

and balance and Launch E_cape SyStem thrust vector

alignment checks. Cofimland ,Module _cight and balallce

cheers arc performed to dot, ermine tile weight and

center of gravit_ of tlle _pacecraft. Launch Escape

Systctn thrust vector al.lgnmcnt constst_ of optically

a_ccrt, n-ining the prop_'r _lignment of the Lfiuncll

Esc3p+' SyStem roe.Ret engtlle nozzIos _ith re_pcct

to the centcrlitff" of tlw CM after mating tile Launch

E.qcape Sy._tcm tov.Cr to the Command Module. With

tilt" completion l_t" thcsc twu tnsk/_, the Launch-Escape

System tn_cr _as removed from th_ Command Module

and rcturn('d to storag," to a_ait re instal lat ion

during final preparations for launch at the launch

e omp 1,' x.

I
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TIle Command Module _'as removed from tile Pyrotechnic

Installation Building and transpoPtcd to tl_e Opera-

t ion-_ & Checkout Building altitude chamber on August

29 for mating _itl. t _ Servlc(" Mod" le. The .Command

and Service Module mating operation _,aS started

on the 30th of August and r_.quircd 64 hours to com-

plete. Command and Scrvice.._lodule mat£ng normally

requires 16 hours. In this instance, the mechanical

hardware utilized to attach the Command Module to

the Service Module.was of a ne_ design and proved

to be difficult to adjust _ith relat£on to the

Command Module aft heat shield interface. Previous

experience was not available since factory checkout

plans did not require final installation of tile aft

heat shield prior to factory Command and Service

Module mating. In addition, information (strain

guage calibration curves) required to ascertain

_hcn the proper tension adjustment bet_'een the Com-

mand Module and Service Module _as achieved, had

xnadvertantly not P.c.en shipped from the factory _ith

tl_c spacecraft, and vas subsequently lost. Completion

of mating _'as delayed until calibration curves could

be generated locally.

_tter t ,repletion ol Command and Service ModUle mating,
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a receiving inspc£tion was pcr£ormcd on tile Command

Module. _'ith complctitm of receiving inspcct i _n.

the accumu.lation o.f require'd (h.'_ign cllangcs, and

repair of disc_'cpant c,anditiems was such that a

fifteen-day, "no test" wLn'k period _as initiated.

The spacecraft had arrlvcd _ith I13 approved, but

tlninc_rporated design changc_ (EO's). D_wing this

period, thivtccn major system design changes (MCR's.

Master Change Record) _cre incorpora t`cd, the majority

oi" _hich _erc wiving modifications. In addition.

various, ten, oval and repair and rea'ork activtttc_

were conducted. The incorporatinn t,f kno_'n modif_

cations and repairs at this point in time _as re-

quired prior to proceeding into Opcr_!t_-ons Checkout

Pl't)cedul'¢" 003_, C,_lllbillt'(t Systems Testing, since ro-

_-ork ol (hI_ aatul'_' ,ll|d _k'opt' (,_uld invalidate the

tcs_ . The _bwcI tee t)I the t, onl[ltncd s v_telll_ tt'_t

is tt_ detcrn_inc that nil spacecraft systems perlox_m

pl-Opcl'ly _llltl that m. incmnpatibilitics or inter-

left, net's ,'xt_t betx_r,n _)_tCl'l._.

On September 15. thc Combined Sy_ten_s Test was com-

rae|lced a|ld col_tlmled until Septt, mher 17 _hcll testitlg

_as stopped in ,rdcr lt_ dctvFmtnc the c,lu_e of two

nla.],_l" I_l,ll [klll('I lolls i,,ll till' ._pacccrat't Catltiol} and
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_'_rning Sy_tcm and Reaction Control System respectively.

[nvcstigation .revealed that sc.vcral pins _ithin a

._latri× electrical.connector (TBI) on the caution and

x_+avning nxain display panel tn tlle Comntand Module

cabin had not bccn complcttly inserted during |nanu-

facturing. This resulted in a lack of electrical

continuity. AS a precatltionat'y measure, seven cabin

display.panels wcrc removed fl'nm tltc spacecraft and

x-vaycd to determine if" a similar discrepancy existed

on other Matrix electrical connectors. Tl_is .activity

_'cquired t_o days to accomplish. TI_e Reaction Con-.

trol System malfunction _as detern_ined to be t\_o

badly bent pins in an electrical connector l'csulting

in.a short circuit t_ ground. On Septenlbel' 19, Opera_-

tions Chcckt)ut Pl'occdurc 0025 was again Started alld

_as completed on September 23: ho_evcr, some additional
l

Ul_l'esolvcd malfunctions had bccn dctcc_tcd. A[ this

point. Spacecraft testing _as digcontknucd for an

eight-day period t_ resolve and repair the kno_ql mal_-

funelions. In addxzton, this time period _'as utilized

fox" variot|_ mccltanicaL "_'oI'k and [nc_t, por,_tion of t_o

design changc_.

With volatit_n t,, tlt,- detected malfunctions, improper

..... I
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and repaired. At completion of this one-day period

of testing, the Combined Systems Test was considered

Satisfactorily completed and was accepted.

On October 2, a work period _as started for the purpose

of preparing the Spacecraft lur Operations Clleckout

Procedure 0034, Altitude Chamber Testing. This test

involves testing the.spacecraft under simulated alt-

itude conditions _ith the flight crew onboard. Prepara-

tion for the altitude test included a leak test to

verify pressure integrity of the spacecraft .cabin,.

various crew equipment installations, flushing and.

servicing tile environmental control water_ system, and-

the continued reServicing of the fuel cell water-glycol

system. During reservicing of ttle fuel, cell water-glycol

Sys'tem,. additional leaks were detected and repaired.

During tile cabin leak test. 'improper operation of a

cabin relief valve was detected. This _mit was removed

and replaced, and tile test satisfactorily completed.

Also during this work period, a design modification was

ineorporatcd.._hicl_ pr.ovided the flight crew _ith addi-

tional meclmnical leverage to open the spacecraft hatch,

Witl_ completion of a crew equipment stowage exercise

by the fligl_t crew. the spacecraft _as considered ready
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for tile Altitudc Chamber Test.

On October I0. the Altitude Chamber .Test was Started,

This test consists o£ a s(',_ level run,. an unmanned

run "at altitude" and t;_o _,mnncd tests, or runs.

"at altitude". The sea lev¢'l run consists of testing

all systems in a mission sequence to asccrtain that

systems perform properly and events .occur at the correct

point in time with relation to the planned flight. '_'he

flight crew participates as an ,integral part o5 the

test. The unmanned run "at altitude" is accomplished

to assure the capability of the .spacecraft life support

systems to sustain the flight crew "at altitude" prior

to attempting the mam_.cd runs. Finally, the manned

altitude runs (one for the primc crew and one for the

backup crew) arc Lot' the purpose of evaluating the_

spacccralt systems operation at altitude: compatibility

of spacecraft and crew under altitude condit£ons; and

capability of the crecy to perform various tasks _tth

the Cl'C_ stocked cqtl:i.pmellt.

During the sea level portion of the Altltudc ,Chamber

Test. a malfunction _as detected in thc spacecraft

abort system. Invcstigatioll 1-evealed three bent pins

in tl_e _ Ic('trieal umbilical conn(,cto1" bet_cen the Command
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Modulo and Service Module. Thi_ problem _a_ corrected

and the Sea level run _as successiully completed on

October 13. .During tl_e .f_)l-l.ov, ing two da.ys, the _. -

manned run at attitude aa._ ,,atisfactorily completed.

I_'itll completion ,3f the unmamwd run, preparation for

the initial mamled run was initiated.. Tills prepara.tion

conSiSted .of sel'vicillg the spacecraft environmental con_-

trol system _ith potable _ater;.1.iquid oxygen loading,

and fuel. cell activation. These tasks were completed

on October 17. On tl_e follov.ing day the manned run

_as initiated and continued until a spacecraft electrical

po_er system inverter failed during pump do_'n of the

altitude chamber. .After replacement of the inverter,

testing was agaJ.n resumed and the run completed on

the following day, October 19, with one equipment real-

function, failure of a spacecraft prithary oxygen regulator.

D_termination of the cause of the regulator failure

proceeded with removal of the regulator from the space-

craft and subsequent dxsassembly of the unit. Disassembly

of the unit and furthe.r investigation revealed a design

deficiency existed in tlle regulator.

1
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_hile n_-aiting a l'_design decision on the spacecraft

oxygen regulato.r, various miscellaneous spacecraft

work items x_.erc, accomplished such as replacement of

all spnc('¢:l'aft _ il'euit int, ,.,I,terS (improved design),

additional x-rays _t _latrlx ¢-_nnectors, etc. On October

27 a decision _as made to re:_,,ve the Environmental Con-

trol Unit _rom the spacecraft and return to the factory

for incorporation ol a design change to the _ater boiler.

Mean_'hile. a Spacecraft 017 Service Module propellant

tank l]ad ruptured during factory cl_eckout at Downey,

California. In view of the tank failure at the factory,

it _as decided ,to conduct some special testing on the

Spacecraft 012 tanks at the Kennedy Space Center. In

order t_ proceed with the Service Module _pecial tank

test and continue _ork on the Command Module in parallel,

the Command and Service Modules _.erc dematcd on October

29. The Comma::d \Iodul.e _as moved out of tl_6 Altitude

Chamber and _n.ntalltd in the ad.]acent _ntegrated work

stand and removal oi t_e Envir_._nmental Control Unit

was sta rt,_d. Tht, Service Module remained in the alti-.

rude Chamber and preparatlon lot removal of the Service

Propulsion System propellant tanks _.as initiated. The

t'ati_nal¢" hehin,l vcm_val of the tanks prior .to testing
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was to prevent destruction oZ' the Service Module in

the event a tank. rupture.occurred similar to the Space-

craft 017 failure during factory checRout.

0il November 2, removal u! t'., Service Module propellant

tanks was completed and the tanks were t_'_nsported to

Launch Complex 16 at Cape Kenuedy for Special pressure

testing. During pressure testing, the tanks were ser-.

viced with liquid Freon to reduce the hazardous aspect

of tim test.. Complex 16 is a remote area approved for

hazardous testing. Tank testing was successfully com-

pleted on November 7.and on the followtn_ day the tanks

were returned to the Operations _ Checkout Building,

By. NoVember ii, tank installation in tl_e Service Module

was complete. The t ollowing two days were utilized

to incorporate an engineering taodiltcatton on the Ser-

vice Module propulsion fuel tank plumbing.

On November 13, the Service Module was transported to

Launch Complex 16 at Ctp(. Kennedy for Service Propul-

sion System pressure testing. This _'as necessary to

reestablish overall system confidence at operational

pressure alter the tanks had been reinstalled in the

Servicc _odtlI_

[ III
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Prt,_ul'_, t_._tlU_ ,m thc _i'rvicc ,_k_dulc _a._ completed

oil Novt'tnbcI • 16 alld the' _cl'vic¢ ._k_dulc _a.g l'ctUl'liCd

:llld rc/tlstallctl ill tilt" Op.c'l':ltiOll._ & .Chtwkollt Bu.ildillb_

altktudc L'h;inlbL. l', "1"_o cilia-- ,1 pl'cpnratioll alia _ol'R

[ollo_cd and o_l Novllllbt, l' l, _ . thc _.'l'lil'c Module i_a._

l't'adv for nltltkllb_ _ith the C'._!l'll.'llld _l_Kltlh'.

In parallel _ith thc pl'cvlously dc.,_cl'it_cd Service

._It_dult' at'ttvity. _ork had bt't-n pl'oKl't'_.,_kllg i)ll tilt"

Colllnlatld ._Iodtlh, ill tht' Opt, l'atl.ons & Cht'ct¢out B_lil¢iinl_
i

tlltt, l_l'at_,d _ol'k,,4talltl. The }:llvtr_mmt'lltal .Colltrol Unit.

Ilad b(-t-ii l'l'lllovl'd .llld, l't'tUl'llCd to till' factol'y Ior Inod-

tI kC;lI [_H1. Oil N_Vt'nlbt 1" 14 . ;I tl_'ll L'LIII[:[t_LII'iI[ [Oil }_nVil'L)I1--

mental C_)IIII'[II UI1LI _a._ l'cCci.vcd _llld lll._t/l[[:itioll-tllto

tilt" _pllt't'l'l'ltit _tl.'4 ."_Iill'|l'd. IIl_t;kl[_lti;)ll _.l:_ c_]nlt) lctt'

_lII N_V_'IIII_'I" |'..) ;lIItl ;I l_';Ik tltld ILIII_'IL_HIIII t_'._t or| Ill{'

._y._Ic.".l _,l.S tllttl;Ittd. This _,l'_ t'_,llph Ic_l t)ll N_)Vt',_Ii_I" I_.

I_ _dditLom_! t_ the };nvll'._m,'ntal C,mtrol Unit actLvttv

dt'.'4t'l'tl'_,d ,Ill;)t,'_ , _[I;_'l' I¢ St LI|I_ h:ll| I_L'tlt'l _'kIt'll _lll tilt'

C_;allllilllll _I_d_l_ . :i l'l,lttt'l.)ll Colltl',_I Sy._l_'nl I_'iik .llld

[tlllt't It+It,It [t'._t |liltI l+_'_ II |+_'l'[_)I'{llt tl |+_'1" i)_l_ I'illi_lll._

C|lI_l_k_llt Pl'_'l'¢llll'_' .|07t). Thi..4 t_'.'_t _)Ull| Ilt)l'nlilI|y

h.|v_' hl,_'I: i_t I'l_.l .1_ _| .I I th_ l.tllll¢'h _',llll|l]_'x ,I.N .! |1_)i" I i,HI

I1| 0|I_ 1".11 I 111'4 Cln ¢ _l)lll _i',_t'¢ lllll'I' ()(lil.'l. ||_l_t't'l l'.
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since the capability to pvriorm the test existed in

the Operations & ChecRout Bu£1ding and time _'as avail-

able, the test _as performed to alleviate testing and.

provide additio_l tontine, _;_ time on the launch com-

plex. It is noted that thr }{caetion Control Sy._tem

Test perlormed is only a smal I portion of tile Operations

Checkout Pl'ocedurcO005 that _as utilized, and only tile

Reaction Control System portion _as performed. In

addition to the Reaction Control System Test, a caiibra-

tion test on the Guidnnce and Nav£gation System _as

performed at this time a5 a normal periodic requirement.

Concurrent with preparation of the Service Module for

mating, the Command Module v as moved 1rom the Operations

& Chec}cout integrated _,.orkstand int_ the adjacent

altitude chamber and mated to tile Service ._[odulc on

November 19. hith completion of Coramap, d and__ervice

Module mating, preparation ,_or cont_nt, ation of the

manned altitude chamber test (second manned run for

backup crew) _as started. On Novembel" 25. a nc_ con-

figu_ati_,n ._pac(cratt ox;'gen regulat_," _as installed.

On Novel:her 29. scrvlcLng ,_[ the, Envlrnnm,'ntal

w
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Control SyStem _ateTnnd _.ater-glycol systems had been

c.ompleted mild power was. applied to the spacecraft-in

preparation, for the manned .altitude run. During po_'e_'up

of the spacecraft, evidence' (:_ few drops) of. water-

glycol _:as observed on the svncecraft cabin floor

under the aft right hand corn, r of the newly installed

Environmental Control Unit. Three days of investiga-

tion failed to positively lecate the source of the leakage.

On December 3, a decision was made to remove the Et_vir o_-:-

mental Control Unit and. return, it to the factory for

further investigation and location of tile source of

leakage •

While awaiting return of the Environmental Control Unit

fro_ the factory, a reverification test _as performed

on two components (check valves) of the Reaction Con-

trol System. These U_its had failed during the previously

described Reaction Control Syste_ leak and functional

test and had been replaced. Also during this time period

an additional leak vaS detected at .a supply line solder

joint (lower equipment bay) in the Environmental Control

System water-glycol system.

On D_cember 14. the Environmental Control Unit _as

returned tn K_nnedy Space Center frgm the factor)'.
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Extensive testing on the unit at thb factory Imd

not conlirmed any leakage associated _.ith the unit.

After Environmental Control Unit installation _as .

completed, the Environmental. (.mLrol System _as ser-

viced, and again an indication (a few drops) of _.ater-

glycol leakage _as observed on the cabin floor under

the aft rigl_t hand corner of the Environmental Control

Unit. At this time extensive efforts were made to

locate the source of the leak, but were .unsuccessful.

No leakage _as ever .noted or observed at this same

location apart from the servicing operation. It was

assgmed that the leakage condition _as due to a dynamic

action by "0" ring seals and/or other s_als as a result

of prolonged vacuum during servicing operations and

thus _.ou.ld .not occur except, during servicing. A decision

_as made to proceed with testing and continue t_) observe

this condition.

Reveriftcation testing of the Environmental Control

System _as successfully completed on December 20. The

crew couches _ere installed on Dec_r_ber 21 and. the

environmental coatrol tater System serviced the follow-

ing day. The crew couche_ had been removed for access

to re._nve and reinstall the Environmental Control Unit.

Preparatt,n-_ for continuing th¢,,nltitude chamber test
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_ere Continued until December 24 when work was dis-

continued for the Christmas holiday.

On December 27 and 28, .th(, s,.a level and. unmanned

portions of the altitude cha,_ber test were successfully

completed. Although these tests had been. previously

completed, they were repeated to establish confidence

for the manned run since a significant amount of space-

craft rework had been accomplished. On December 29 and

30, the second manned altitude run with the backup

crew participating was performed and all test objectives

were met. It is noted, that the final manned run was

very successful with all spacecraft systems functioning

normally. At the post test debriefing, the backup

flight crew expressed their complete Satisfaction with

the condition and performance of the spacecraft.

After completIJu of the altitude chamber test,, the

environmental control water and liquid oxygen systems

• ere deservlced and the Spacecraft was.re_oved from the

altitude chamber and placed in an adjacent workstand on

JanUary 3. The Service Propulsion System nozzle exten-

Sion was installed and leak checked on the following day.

On January 4, the spacecraft was mated to the spacecraft

adapter and installation of ordnance devices was started.

ENCLOSURE 6-7

D.6.51



-18-

On January 6, the spacecraft was moved to the launch

complex and mechanically mated .to tile launch vehicle.

After mechanical mate witl_ l,,,, launch vehicle,.ground

support equipment was conn,,tud ill preparation for

the spacecraft Integrated. Systems Test. Operations

Checkout Procedure 0005.

The basic objectives of this test are to verify that

spacecraft electrical systems are compatible with .

the launch complex and ground support equipment prior

to electrically mating the spacecraft to the.launch

vehicle and performing overall space vehicle testing.

Test preparations were completed on January 11 and the

spacecraft was powered up for the integrated systems

test on the following day. This test was completed on

January 14. The Launch Escape System tower was mated

to the spacecraft on the following day and preparation

for the cryogenic loading test, Operations Checkout

Procedure 4736 was started.

The cryogenic loading test involves servicing the space-

craft liquid oxygen and liquid hydrogen systems. The

basic ul, lecttve is to assure that servicing can be
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pcri'ormcd and t l ~ a  t  uo il~compa t  i b i l  i t  i c s  e x i s t  be twcc11 

the spacecra l  t  and ground suppor t  equipment . ?'his 

t e s t .  a l s o  provides e a r l y  v e r i i  i c a t  ion of the t e s t  

procedure and provides prnt t I (  e fo r  the  s e w i c i n g  

e x e r c i s e  t o  be repea ted  1 : 1 t t  I .  dur ing  cl ' i t  i c a l  por t  ions 

o t  the launch countdown. TIN csryogetiic load ing  t e s t  

was completed s u c c e s s f u l l y  uu January 17 and t he  

s p a c e c r a f t  was d c s e r v ~ c e d .  

Nith complet i an  of tlre cryogenic loading t e s t ,  the  

spacec ra f t  was e l e c t r i c a l l y  mated t o  the launch 

v e h i c l e .  V e r i f i c a t i o n  t h a t  proper e l e c t r i c a l  connect ion 

had been made was v e r i f i e d  by performing Opera t ions  

Checkout Procedure 0004. This  t e s t  was completed on 

January 18 .  

A t  t h i s  po in t  the spacec ra f t  was powered down f o r  a  

one-day work p e r i o d .  Power had been app l i ed  t o  the 

spacec ra f t  s i n c e  the  i n i t  i a l  launch complex t c s t  Has 

s t a r t e d  (except d u r i t ~ g  launch escape tower i n s t a l l a t  ion)  : 

a s  a r e s u l t ,  va r ious  minw work items had accumulated, 

the  major i ty  of which were con f igu r ing  the i n t e r i o r  

of the  cab in  fo r  f l i g h t .  111 addit  ion ,  d e t a i l e d  s tudy 

of t c s t  r c s t t l t s  ( d a t a )  trom tile spacec ra f t  I n t eg ra t ed  
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System Test, had indicated possible malfunctioning

equip1_cnt in tile .guidat_ce and navigation inertial

measu.re.ment unit and the stabilization and control

system. Further invest igal L ,_, ol these two possible

problems were continued durlug this period. The

Inertial Measuring Unit (pl,ztlorm) x_as determined to

be acceptable. The Ya_ Electronic Control Assembly oE

the Stabilization and Control System was found to .be

unsatisfactory and was replaced at a later date.

On January 20. a decision was made to proceed with a

practice run of tile Space Vehicle Overall Test number I.

Operations Checkout Procedure 0006. The run was a

practice r'un in that i.t would have to be rep.eated
t

since-t{_e required part icipation of the Mission Control

Center in Houston. Texas. was not available to support

the test until some four days later. The prime ob,jectLve
/

of making a practice run _'as to identify at tile earliest

possxble time any procedural or hardwat_e compatibility

problems. It is noted that up to this point teSting

had involved the spacecraft and launch vehicle ind_vxdu,t_ly

except for tile Electrical Mate Test. "lllc opportunity

to detect overall spacecraft "launch vehicle hard_'are

and. procedural problems had not occurred.

, illr ii Irn -i .... [ - ii
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It is noted :hat since initiation of the £inal manned

altitude chamber test. operations had .proceeded so well

tl_at testing Was five days ahead of schedule even after.

completion of the overall t, _t No. I practice run.

Tl_e.objective of tl_e Space Vehicle Overall Test Number 1

(plugs in) is to ascertain proper operation of the

total Space Vehicle (launch vehicle and spacecraft)

during a simulated mission sequence from liftoff to

completion of the spacecraft reentry and recovery phase.

The practice run was completed successfully on January 20.

On the following day minor work items and rep.airs were

accomplished with no work scheduled for January 22

(Sunday). On January 23 minor spacecraft work items

and repairs continued in addition to preparation for

the Houston Mission Control Center Software Integration

Test.

On January 24. the Houston MiSsion Control Center

Software Integration Test was performed per Operations

Checkout Procedure 0045. This test verifies that the

Houston Mission Control computer programs and equipment

performs properly with relation to the spacecraft.

This test was successfully completed and. the following

day the "repeat" run oi the Space Vehicle Overall

Test Number 1 _as made _ith the Houstou Missiou

ENCLOSURE 6.7
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Control Ce.nter participating. The test was completed

and all test ob.]ectives met.

At the. conclusion of tl_e Sl,a,', Vehicle Overall Test

Number 1 (plugs in), spacct'raft power was lelt on in

order to perform a detailed system test on the yaw

Electronic Control Assembly and the Guidance and.Navigation

System. These systems were suspected of malfunctioning

due to a detailed data review of the Operations Check-

out Procedure 0005, Integrated Systems Test.. It.was

determined that the yaw Electronic Control Assembly was

defective. The unit was replaced and retested

satisfactorily. The Guidance and Navigation System was

found to be functioning properly. Spacecraft power _

was removed and preparation for Space Vehicle Overall

Test Number 2, Operations Checkout Procedure 0021, was

started.

The prime objective of the Space Vehicle Overall Test

Number. 2 is to verify performance of the total space

vehicle during a simulated mission sequence with the.

space vehicle as near launch and fligtlt configuration

aS possible, This test was initialed on January 27. 1967.

%#.
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AUGUST - 1965

10 12 14 16 18 20 22 24 26 28 30 I

SEPTEMBER - I"966

3 5 7 9 11 13 15

SM ARRIVAL & MOVE TO WAREHOUSE

-- _lll_lT SM IN WAREHOUSE
VE TO WORKSTAND IN O&C BUI.LDING, INST. SPS NOZZLE PLUG

SPS LEAK & FUNCT. TEST

CSM _7
MOD& WORK PERIOD, PREP FOR OCP K 0035. "

DEMATE LES AND MOVE TO O&C BUILDING

THRUST VECTOR ALIGNMENT

WEIGHT & BALANCE CHECKS

CM ARRIVAL AND MOVE TO PIB

NOTES:

NORMALLY EXPECTED TESTING AND WORK.

E ABNORMAL TESTING, WORK, AND MODIFICATIONS.
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SEPTEMBER - 1966

17 19 21 23 25 27 29

OCTOBER - 1966

1 3 5 7 9 11 13 15 17 19 21 23

COMBINED SYSTEMS TEST. OCP K 0035

POWER DOWN'. REPAIR MATRIX CONNECTOR

MOD. & WORK PERIOD

_ REVERIFICATION TEST, COMPLETE OCP K 0035

MOD. & WORK PERIOD, PREP FOR OCP K 0034 _...,.

SEA LEVEL RUN, OCP K 0034/_

POWE DOWN.REPAIR SEP.SlG.
PREP FOR UNMANNED RUN I_UNMANNED RUN, OCK K 0034

PREP FOR MANNED RUN', H20 ÷ LO 2 SERVICING__
MANNED RUN, OCP K 0034

POW;=R DOWN, REPLACE INVERTER

0 2 kEG INVESTIGATION, MOD. & WORK PERIOD _//"///H////_
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23 25 27 29 31

NOVEMBER-1966

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

CSM

CM _ MOVE TO WORKSTAND

_" / PURGE & EVACUATE ECS, PREP FOR ECU INST.

t| ECU REMOVED _ INST ECU, LEAK & FUNCT. CHECKECS SERVICING, ECS LEAK & FUNCT.
I

CHECK
RCS LEAK & FUNCT. TEST

G & N PIPA TEST

MOVE TO ALT. CHAMBER

_ MATE CM/SM

F _ INVESTIGATE & REPAIR 0 2

I AIR IN WATER GLYCOL SYS-RESERVICE _/'//A///////////_/J///_ LEAK0 2 REG. INVESTIGATION. MOO & WORK

I PREP TO'REMO"E ECU

S M_CM/SM

PREP & REMOVE SM SPS TANKS
_ SM STORAGE IN ALT. CHA.

_////L_: INST. SM SPS TANKS

SPECIAL SPS TAHK TEST AT LC 16

T
NEW DESIGN 02 REG. INST.

SPA TANK PLUMBING MOD.

PREP FOR MATEWITH CM

_/_/SM SPS TANK OP PRESS TEST AT LC 16
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DECEMBER - 1966

2 4 6 8 i0 12 14 16 18 20 22 24

CSM _ VERIFIC),TIOH TESTIHG, OCP K 0034

--__,._VESTIGATE ECU WATER GLYCOL LEAK

REMOVE ECU

ECU LEAK CK AT FACTORY

RCSRETESTONREPLACEDC.E'CKVALVES
,. WATERGLYCOLLEAK

& DESERVICE WATERGLYCOL SYS.

R ECU INST.

T ECU.

ECU FUNCTIONAL TEST

SERVICE WATER GLYCOL

_/J_//////_/_- ECS LEAK & FUNCT. TEST & PREP
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SEA LEVEL RUN, OCP K 0034
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UNMANNED ALTITUDE RUN, OCP K 0034

PRE P
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MOVE TO WORKSTAND

INST SPS NOZZLE EXTENSION

MOVE & MATE CSM/S/A

INST. ORDNANCE & PREP FOR MOVE TO OC 34

M()VE TO LC 34.
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JANUARY - 1967

7 q It 13 15 17 19 21 23 25 27 29 31

FEBRUARY - 1967

2 4 6 8 10 12

PREP FOR OCP K-O005'

INTEGRATED SYSTEMS TEST, OCP K-0 0 0 5

CSM/LV ELECTRICAL MATE & ED$ TEST, OCP K 0004B . ........

/OVERALL TEST NO. 1 (PLUGS IN) OCP K 0006 (DRY RUN)

_ilNOI_ SPACEC:R-AFT WOR'--'_'_ NIl_SOFTWARE INTEGRATION "rest (MCC-N) OCF;K 0045

PREP n _L_VERALL TEST NO. 1 (PLUGS IN) OCP K 0006

J_LSPECIAI- YAW ECA TEST

_LPRE e FOR OVERALL TEST NO. 2 (PLUGS OUT)

t _OVERALL TEST NO. 2 (PLUGS IN) OCP K 0021

)



APOLLO SPACECRAFT 012

HISTORICAL NARRATIVE FOR PERIOD

OF

SPACE VEHICLE OVERALL TEST NO. 2 PREPARATION



INTRODUCTION

TI_s report presents a brief historical narrative of

the period encompassing final preparation for the

Space Vehicle Overall Test No, 2 (plugs out),

OperatiOns Checkout Procedure 0021.

The initial portion of the report describes the various

types of operational _eeting8 and _rocedural methods

used during the period of checkout described. The

final portion of the report includes a cronological

listing of pertinent events that occurred in preparation

for the plugs out test.
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DESCRIPTION gF MEETINGS

Open Items Review

The purpose of an Open Item Review iS to examine all

paperwork that exists at that .point in time depicting

work that must be. accomplsthed to.the Spacecraft. and

Ground Support Equipment. The basic documents utilized

in an Open Item Review are the NAA Spacecraft and

Ground Support Equipment Status Reports. At an Open

Item Review a constraints list is developed which

indicates the work that must be accomplished prior to

proceeding into the next spacecraft test,. A test

constraint is defined as. that open work item which if

not accomplished would interfere with, or prohibit,

the successful completion of a spacecraft test.

Test constraints are normally broken un into two basic

categories: constraints to powering up. and constraints

to powering down. A constraint to applying _ower to

the spacecraft busses normally indicates work which.

must be performed that would reqdire modificatlons

(removal and replacement) of spacecraft and/or Ground

Support Equipment. Judgement is utilized to recognize

hardware availability and work and retest time avail-

ablc in subsequent operations: A constraint to removing

ENCLOSURE 6.7
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power from the spacecraft busses normally indicates

investigation and retest that should be accomplished

at that point in the test operation but which would

not prohibit the conduct of that test procedure.

Open Item Review Meetings are, co-chalred by the NASA

Spacecraft Test Conductor and the NAA Test Project

Engineer. Functional groups represented at an Open

Items Review are as follows:

NAA.

'rest Project Engineering
Engineering (S/C & GSE)
Operations
Inspection
Shop
Service Engineering
Operations Integration

NASA

Spacecraft Test Conductor
Engineering (S/C & GSE)
Project Engineering (S/C & GSE)
Operations
Inspection
Flight Crew Representative

Open Item Reviews are normally conducted several days

prior to a test in order that appropriate time w£11

be available to work off the identified constraining

items.

At the Open Item Review Meeting, the Spacecraft and

Ground Support Equipment Status Reports are reviewed

and those open items considered to be .constraints for

the forthcoming test a_e identified. The identified

.... I ........
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constraints-are compiled into a single "constrainfs

list" and published shortly, after the open item review

meeting, usually within three hours. The constraints

list identifies the tasks to be worked by system and

indicates the responsible person to accomplish close-

out of the item.

The constraints liSt cover sI1eet identifies the

applicable Spacecraft test constrained by the list

and provides for NAA and NASA approval signatures.

Two types of approvals are required. The initial

approval signatures indicate that the list is official

and are obtained prior to distribution o$ the list.

The. final approval signatures indicate that all constraints

listed have been worked a,,d closed out. This approval

is obtained .just prior to going "on station" to start

the test. Constraints list approvals are provided by

the NAA Test Project Engineer and the .NASA Spacecraft

Test Conductor.

After completion of tile Open Item Review Meeting and

subsequent distribution of the constraints list, new

iteas ol work are continuously assessed by the NAA

and NASA operations engineers. AS .each new item of

work is rcleased, tile operat ions engineer contacts

the applicable system engineer to discuss disposition

ENCLOSURE 6-7
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of the item. _e system engineer may or may not

proceed to the spacecraft area at this time and actually

write the disposition. The main object of the discussion

iS to maintain the operati.ons engineer'S knowledge pf

new constraints.

Regardless of the previously described discussion

relative to the disposition all new items are added

to the Spacecraft and Ground Support Equipment Status

Reports. New spacecraft work. items are reflected daily

in the form of an addendum to the basic Spacecraft

Status Report utilized at the Open Item Review Meeting.

New ground support equipme1_t work items are. also reflected

in addendums to the Ground Support Equipment Status

Report. These addendums are issued weekly or more

frequently as required by the amount of new items.

Utilization of these status report addendums occurs

in real time and at tl_e daily 0800 Status Meeting and

1430 Scheduling Meeting described below,

It is noted that after initial generation of the

official constraints list, newly identifiea constraints

become a part of the list in t_'o different mannerS, If

time permitS, a revi_ed constraints list is generated.

In the absence of appropriate time for revision, the

apprnpriate sheets of the Spacecraft and Ground Support

ill lill iilil i .
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Equipment Status Report addendums are attached to the

o_iglnal constraints 1.ist. The. attached addendum

sheets are marked to indicate the constraining

additional items.

Daily Status Review Meeting

The daily 0800 Status Review Meeting is a general

coordination meeting to review the work accomplished

during the past 24 hours.and to discuss new work items

that any have been generated during that same period

of time. The following personnel attend the 0800 meetings.

NAA

Sr. Test Project Engineer

Asst. St. Test Project Engr.
Engincering Representative
GSE Representative
Inspection
Shop
Service Engineers
Quality Engineermg
Downey Project Engineering
Logistics

Safety Engineering

NASA

Chief Test Conductor

Spacecraft Project Engr.
Cperations

GSE Project Engr.
Inspection
RASPO Representative

Support Contractor Representative

Following the 0800 meeting, new work items are scheduled

on the Working Schedule Planning Sheet by NAA and NASA

Operations personnel. This Planning Sheet is used to

schedule all work that must be accompli._,hed on the space
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craft and proj4_cts tl_ree weeks into tile future. The

Planning Sheet is updated daily if required and is

used In supplement to tile overall Spacecraft schedule.

Tile,Planning Sheet iS not.an official.document (not

si_ned by either NAA or NASA.) but is given wide distri-

bution throughout the NAA/NASA Test orKa_.ni_zations.

In preparation for the 0800 Status Meeting. a complete

review of tile updated Spacecraft Status Report is

conducted by the NASA and NAA operations engineers.

This review is usually conducted at tile spacecraft

where all inspection lo_s are available to verify the

status rcport.

Daily Schedu I ing .Mect ing

At 1430 each day a scheduling meeting is conducted at

which the spacecraft work schedule for the next 24

hours is generated. Planning Shoets are utilized at

this ,nevtxug toy l'elcl'ct_ce. At the 1430 meeting.

the Spat.t, vval! attd Gl'ound Suppol't E,,uipme,lt Status

Report addendu,.ns aro I't'vicwcd to (Iotevmtne.if additional

t,onstrailllll_ _t)t'k items exist _hivh shOllld be .,.;._hcdult'd .

4
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for work. The 1430 schedule meeting is attended by the

following personnel:

NAA

Re.l_resentat ires from
each systdm

GSE Representatives

opera t ions
Quality Engineer Ing
Safety Representatives

Inspect ion
Downey Project Engineering

NASA

Repr_senta tires from
each system

GSE Represent a t.ives

Operat tons
NASA MSC Representative

F_t_ht Crew Representative

inspect ion
NASA Headquarters Representative

Support Contractor Represcntatlves and otller personnel

as required also attend this meeting to support tl_e

operation.

Note that the individual spacecraft systems are

represented individually at the 1430 Daily ScI_edultx1_

Meet in_._Itereas at.tl_e 0800 meeting an engineering

coordinator is the only engineering representative.

Pretest Brief in_

A Pretest Brt_ling is a mc'cting conducted by the NA.A

Test Project Engineer and the NASA Spacecraft Test

Conductor pritn' to each test to review vartou_ a_pe¢'tS

ol te_t _tth other members of the test 1earn. Each

ENCLOSURE 6,7
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systems engineer presents a summary of his particular

system Status With relatlbn to state Of readiness for

the test.. Any open items (constraints) existing at that

time are identified and anticipated problems associated.

with the closeout of same prior to the test are

discussed. If the test is eminent, a "Go" is requested

from each sys_m engineer indicating his complete state

of preparedness for the test.

All pertinent operational ground rules for the test

are reviewed and past problems of an operational

nature are discussed. Specific attention is ditected

to any hazardous aspects of the. test and ,test discipline.

The method of handling certain paperwork during the .

test, such as procedure deviations, is reviewed and

the integration engineer responsible for writing

deviations is idcntifled.

A Bar Chart of the test is also reviewed _in a. System

by system basis to bl iefly revieW, the intent of.the

test and the manner of accomplishment. The meeting

is normally concluded with an atinouncement of the "on

stati_li" time and ttfne for initiation of GSE setup and

spaeec'ralt switc'h list ac_'ornplishraot_t.

l
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PersOnnel normally attending Prettst Brieflng are as

follo_s:

NAA

Sr. Test Project Engineer.
Test Project Engineer
System Engineers:.
Operations Engineers
Shop Supervision
Quality Control

Safety
Service Engineers
Downey Project Engineer
GSE Ergineers

ACE Engineering

NASA

Spacecraft Test Conductor
Project Engineer
Operations Engineer

System Engineers
GSE Engineering

Quality Control
RASPO
Flight Crew Systems

ACE Engineering
Fl£gl_t Crew R_presentative

It ts noted that separate pretest briefings are held

for the test team technicianS. In this instance only

those operational aspects of the test involving the

technicians are discussed.

Post Test Debriefing

A Post Test Debriefing is a test team meeting held

subsequent to a test tot th_ purpose of determinit_g if

th_ test objectives W@re met. The Ihterim DiScrepancy

ROcord (IDR) log is revie,#ed on a.system by system basis.

Each systcni engineer explains any problems encountered

during the te.qt, the implication of same, and establishes

I!
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the post test status of his system.

At the completion of a test, spacecraft power is

normally left on for troubleshooting if problems have

been encountered during the test. In this event, the

post test debriefing is not held untll spacecraft power

is removed. It.iS also noted that a complete review of

test data is not available at the time of the post. test

debriefing and it is not uncommon for IDRs to be

generated at a later date when a complete data review

is available.

A pos_ test debriefing concludes with the decision to

perform additional troubleshooting, await further detail

data review for analysts, or consider the test complete

and proceed into the next test, as the situation warrants.

Personnel normally attending post test debrieftngs are

as follows:

NAA

Sr. Test Project Engineer
Test Pro,j¢ct Engineer
SyStems Engineers

Opbrations Enginber -
Quality Control
GSE Engineers

Downey Pro,l_ct Engineer
ACE Engtm.crlnK

NASA

Spacecraft Test CondUctor
Project Engtne_ r
Systems Ergtneers
ACE Engineer ing
Quality Control
Operatlons Engineering

Flight Crew Sygtems
RASPO

Flight Cr_w Representative
Flight Crew (if applicable)

ENCLOSURE 6.7
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CHRONOLOGI CAL LI STING

January 23, 1967, 1030. Open Item Review Meeting for

Operations Checkout Procedures 0006 (Plugs .In) and

0021 (_lugs Out). A constraints list .was developed

With the following open items:

Operations Checkout Pi-ocedure 0006 _P-lugs In)

Constraints to power up - 11 open itemS.

Const_'aints to power down - 16 open items.

Operations Checkout Procedure 0021 (Plugs Out)

Constraints to power up - 26 open items.

Constraints to power down - 2 open items.

The power up constraints that were developed for

Operations Checkout Procedure 0006 were also to apply

to Operations Checkout Procedure 0045 (MCCtt Soft_are

Integration Ti:st) scheduled to be run prior to Operations

Checkout Procedure 0006. -_-

January 23, 1967, 1230. Pre-test Briefing for Cperations

Checl_out Procedure 0045 and 0006. This m¢_etiI_g excluded

tl_e test team technicians.

January. 23, 1967, 1430. Daily scheduling, meeting.

J;muary 23, 1967, 1530. Pre-test Briefing, Operations

Che'c_out Procedures 0045 and 0006 for first shift test

team technicians.

Jamlary 23, 1967, 2400. Prt,-t_,_t Brietln_. Operation_

.... II ......
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5. Checkout Procedures 0045 and 0006 for second and third

shift test team techniciafis.

6. January 24, 1967, 0400. Power on for Operations

Checkout Procedure 0045. The constraints list for

Operations Checkout lh'ocedure 0006 had been. slgned off

prio_ to start o_ the test.

7. January 24, 1967_0800., Daily status,meeting.

8. January 24, 1967, 1430. Daily scheduling meeting.

9. January 24, 1967, 2030. Operations Checkout Ih'ocedure

0045 completed. Spacecraft power remained on 1:o close

out Operations Checkout Procedure 0006 (Plugs In)

constraints. Those spacecraft Systems which had no

constraints were powered down. A post test debriefing

wasconducted "on station".on an individual system

basis through revxew of real,time recordings and all

new Interim piscrepency Reports (IDR).

I0.

II.

12.

13.

January 25. 1967, 0400.

0006 was started.

January 25, 1957, 0800.

January 25, 1967, 1.130.

Operatlon.¢ Checkout Procedure

DaiLy status meeting.

Daily scheduling meeting.

January 26. 1967. 0300. Operatiohs Checkout Procedure

0006 (Plugs In) completed. A post te_t dcbrxefing was

conducted on _tatlon on an individual systems basis

through review el all new IDR's and real time records.

I
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15.
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Spacecraft power was left on for troubleshooting

associated with the Guidance and Navigation System and.

the Yaw Electronic Control Assembly. IDR's had been

written on these SyStems as.a result, of detailed data

review of the Integrated Systems Test, Operations

Checkout Procedure 0005. IDR's were constraints to

power up for Operations Che_ckout Procedure 0021

(Plugs Out).

January 26, 1967, 0800. Daily status meeting.

January 26, 1967, 0900. A meeting was held a_ Complex

34 to review the spacecraft readiness status for the

Plugs Out Test with the following personnel in attendance:

NAA NASA

Senior Test Project Engr Chief Spacecraft Test Conductor
ASSt Senior Test Proj. Engr Spacecraft Test Conductor

Senior Operations Engr •

This meeting was held in order to verify that the space-

craft would be ready to proceed into the Plugs Out Test

on the following day and that the NASA Spacecraft Test

Conductor could commit the spacecraft for that test to

the Test Supervisor. At that time, it was determined

that the remaining constraints to the Plugs Out 'rest

(accomplishment .of which were required) was the retest

of the Yaw Electttonic Control Assembly, a spacecraft

ttemovals review, and c_mpletion ot the test checklist.



Based on discussions with engineering personnel, it

Was agreed that several items that_appeared on the

constraints list could b_ _va±ved for the Plugs Out

Test, .but that they must. be accomplished prior .to the

Flight Readiness Test (Operations Checkout Procedure

0028). The results of this meeting were submitted to

the NASA Spacecraft Project Engineer for evaluation.

It is noted that a waiver is obtaiped wheN. it is

determined that a work item cannot be accomplished to

meet a specific test schedule and that the particular

work item is not an absolute test prerequisite, but

rather preferential t'o that test. This procedure has

been followed on each of the Apollo spacecraft operations

at Kennedy Space Center.

January 26, 1967, 1000. Space vehicle post test debriefing.,

The NASA Chief Spacecraft Test Conductor, NASA Spacecraft

Test Conductor, ,_nd the _,';AA Test Project Engineer attended .

the Plugs In Debriefing held by the NASA Space Vehicle

Test Supervxsor at Complex 34. At the conclUsioff of that

meeting, the spacecraft _tatus tor the Plugs Out Test was

summarized.. A portion ot this summal'y included the fact

that all el the _pacecraft data from the Plugs In Test

had not been completely reviewed and that there were still

final preparations and wol'k items to complete before bexng

ready, to meet the ,_(,hedulod power on time.

ENCLOSURE 6-7
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17. January 26, 1967, 1430. Daily scheduling meeting.

18. January 26, 1967, 1800. Spacecraft power removed.

Power was removed from the spacecraft busses at 1SOC ....

on January 26 following replacement and successful

retest of the Yaw Electronic Control Assembly.

Additional Guidance & Navigation System testing had

indicated that the system was operating satisfactorily.

IDR constraint to these two Systems were closed out.

19. January 26, 1967, 1900. Meeting to discuss revision to

Operat tons Checkout Procedure 0021 (Plugs Out). On

January 26 at 1900 a meeting was held to.dlscuss the

Operations Checkout Procedure 0021 to be utilized for

the Plugs Out Test. A revision to the Plugs Out

procedure had been issued earlier in the day at 1730.

There was some concern with the timeliness of the

revision and its possible affect on the time critical

Sequences of the test. It was concluded, however, that

the. revision had been _roperly reviewed and approved by

the test team and a.dccisfon was made to proceed with

the procedure and'test as Scheduled.

20. January 27, 1967, 0600. Operations Checkout Procedure

0021 (Plugs In) pre-test briefing.

ENCLOSURE 6-7
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21

22

January 27, 1967, 0635. Test Team on station for

Operatlons.Checkout Procedure 0021 (Plugs Out).

January _7, 0735. Spacecraft power On for Operations

ChecRout Procedure 0021 (Plugs Out). The test team

went on station immediately after-the-pre-test.brieflng

and the NASA Test Conductor and NAA Test Project Engineer

received a "Go" from each Systems Engineer and the Pad

Leader verifying readiness to proceed with the test.

The Environmental Control Systems Engineer and the Pad

Leader stated that they were running late with their

preparations but that tlm remaining work could be

completed in parallel with the power up operation.

These preparations were required in order to establish

the Environmental Control Systems Ground. Support Equipment

Test configuration required for gaseous oxygen servicing.

These preparations were completed satisfactorily at 0900

at which time the Environmental Control System Test was

initiated. Tl_e Stabilization and Control Systems Engineer

gave a qualified "Go" based on incomplete data review.

At the start of the test, the NASA Test Conductor and

the NAA. Test Project Engineer roquested that an Interim

Discrepancy Record (IDR) be written to document the fact

that there was no signed off constraints list for

i

l



23.

-7-

the Plugs Out Test. The status of each item not

signed off on the operations engineers' master constraints

llst, in addition tO those open items accumulated since

the generation of the constraints llst, were to be

prgvlded in.the disposition of _he ZDR at the completion

of the test. The Test Conductors chose, to request an

IDR rather than to sign the constraints llst since it was

not complete and "up-to-date". The disposition was never

documented on the IDR since all documentation was impounded

at the time of the incident. It is noted that the constraint

list and all open items that were generated between the

time of the constraints list generation and the incident.

had been reviewed (and determined satisfactory to proceed)

by NAA/NASA Operations and Systems Engineering personnel.

January 27, 1967, 0800. Daily status meeting



Summaryof Operations Checkout Procedure 0021
Unsigned Constraints List Situation

A.

B,

C,

D.

E.

A constraints list was developed for Operations Checkout

Procedure ¢021, but was not Signed prior to proceeding

into the Plugs Out Test since it did not represent an

accurate picture of all Open paper work due to the

additional work.generated from January 23,to January, 27,

196Y. .The constrain_s list had no_ been formally updated

due to the limited time available between tests.

The constraints and additional open work items generated

after development of the constraints list were under

constant review by the test team.

Two meetings were held daily between systems personnel

(or their representatives) and operations personnel at

t_me
which'the status of spacecraft open items was discussed.

A .number of items on the constraints list were evaluated

and deferred, for accomplishment until after the Plugs

Out Test, but prior to the Flight Readiness Test (Operations

Checkout Procedure 0028).

The status o£ the spacecraft was known at the time of

tl_e test by systems engineering and operations perSpnnel.

Readiness _eports were received from all operations and

systems engineering personnel prior.to power up and there

were no open work items to constrain the running of.the

Plugs Out Test.

ENCLOSURE 6,7
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TEST PROCFDURES REVIEW

A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Test Procedures Review Panel, 7. The task assigned

for accomplishment by Panel 7 was prescribed as follows:
Document test procedures actually employed during day of incident. Indicate deviations between

planned procedures and those actually used. Determine from review potential changes that might

alleviate fire hazard conditions Or that might provide for improved reaction or corrective conditions.

Review these changes with respect to applicability to other test sites or test conditions.

B. Panel organization

1. MEMBERSHIP:

The assigned task was accomplished by the following members of the Test Procedures Review Panel:
Mr. D. L. Nichols, Chairman Kennedy Space Center (KSC), NASA,

Mr. F. G. Bryan, .Kennedy Space Center (KSC), NASA

Mr. J. M. Twigg, Kennedy Space Center (KSC), NASA
Mr. C. O. Brooks, Marshall Space Flight Center (MSFC), NASA

Mr. W. Petynia, Manned Spacecraft Center (MSC), NASA
Mr. W. F. Cahill, North American Aviation (NAA), KSC

Mr. R. H. Jones, North American Aviation (NAA), KSC
Mr. J. C. Wright, North American Aviation (NAA), KSC, Technical Assistant

Mr. J. w. Cuzzupoli, North American Aviation (NAA), Downey
Mr. E. E. Dale, North American Aviation (NAA), Downey

Mr. C. C. Harshberger, North American Aviation (NAA), Downey (Alternate)
Mr. R. L. Swanson, North American Aviation (NAA), Downey (Alternate)

Mr. H. H. Luetjen, Me Donnell Company KSC
2. COGNIZANT BOARD MEMBER:

Mr. John J. Williams, Kennedy Space Center, NASA, Board Member, was assigned to monitor
the Test Procedures Review Panel.

C. PROCEEDINGS

1. In response to the Apollo 204 Review Board, the Panel derived detailed objectives as follows:

a. Document test procedures actually employed during day of accident. Verify and cross-correlate

following sources of information.
(1) Offical Operational Checkout Procedure(OCP) FO-K-0021-1, :Plugs Out Test, With De-

viations, and associated Drocedures.

(2) Voice Tape of Test
(3) Cabin configuration as found vs. OCP

(4) GSE configuration as found vs. OCP
(5) Test Conductor's log

(6) Test Project Engineer's log
(7) Test Supervisor's log

(8) Pad .Leader's Report
(9) North American Aviation (NAA) Test Monitor report

b. Research the relationship between hardware changes and retest thereof in the period between

Altitude Chamber Test and Plugs Out Test.

c. Con.pare.procedural difference between .the Altitude Chamber Test as run and Plugs Out Test
as run.

d. Document the development of the as rnn procedure used for the Plugs Out Test.
(I) Chronological development of test philosophy and of the actual OCP.



(2)RelationshipbetweentestasdevelopedandMSC/NAADowneyteserequirements.
(3)Effectofphilosophychangesonthetest.
(4)Assessadequacyof thetechnicalreviewoftheOCPprior to its use.
(5)Assessadequacyof thesafetyreviewOftheOCPprior to its use.
(6)Reviewlate,changecontrol.
(7)Reviewdeviationcontrolduringtest.
(8)Evaluatetestdisciplinefrom voice tape.

e. l_valuate total procedural interface with respect to adequacy at_d complexity.

(I)OCP FO-K.0021-1

(2) GSE checklist

(3) Crew countdown

(4) What procedures did crew carry on board and use?
(5) What TPS_s if any were used to supplement OCP's?.

(6) Space Vehicle Plugs Out procedure
(7) Support documentation

f. Evaluate potential effect of automation upon safety of operation.
g. Review overall controL_of testing requirements with regard to timeless, level of control, and tech-

nical integration.
(1) Ground Operations Checkout Plan (GORP)

(2) Process Specifications and Test Specifications

(3) Vehicle Test Planning
(a) Downey
(b) KSC
(c) MSC
(d) Other test sites

h. Evaluate potential changes to vehicle hardware and test procedures to indlude experience gained
from Apollo and other related Programs.

(1) Investigation areas in which minor design changes may allow significantly improved checkout
capability and alleviate hazardous conditions.

(a) Solicit recommendations from contractor and NASA checkout personnel.
(b) Solicit recommendations from procedure writers.

(2) Review testing philosophy and specific procedures utilized.
(a) Other Apollo test sites

(b) Other Manned S/C programs
(c) Manned Launch Vehicles

2. TEST PROCEDURE EMPLOYED DURING DAY OF ACCIDENT

A master copy of the Space Veiele Plugs Out Integrated Test FO-K-O021-1. S/C 012/014 was
developed documenting the procedure as run on the day of the accident. This master procedure used
the Quality Control Record copy of the test as a starting point. Information obtained from the test
engineers' copies of the Operational Checkout Procedure (OCP) was added.

Voice recordings of communication channels used during time of test were reviewed. Procedural

functions performed were checked in the master procedure as the)' were verified by audio reply. De-
viations from published procedures were noted and investigated.

Two (2) intercom channels, designated Black 3 and Black 4, were recorded throughout the test.
These two channels were superimposed upon one track of recording tape. The recording was adequate

to reconstruct the events immediately prior to the accident. During earlier periods of the Plugs Out

Test, Spacecraft test activity took place on approximately half of the fifteen channels assigned to Space-
craft operations. Complete reconstruction of the activity during this period was not possible due to the
lack of recording.

The Quality C_ntrol (QC) copy of the OCP, which Panel used as a baseline, was incomplete.
Operating method did not require continuous QC monitoring of each communications channel in use
during test.

Spacecraft switch positions specified in the OCP were compared with the as-found post accident
positions. There were no functionally significant differences except for the main bus tie switches (2).
Telemetry data indicaw_ the bus tic switches were pofitioned by the crew subscquent to the detection
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of tile fire. The pocedural sequence ill which each switch was last positioned was also identified. One

_ignificant circuit breaker (CB-116) position was noted. Tile closed circuit breake.r, as specified by the
OCP, applied power to gas Chromotograph cable ahhough the instrument had been removed and doc-

umented by approved procedures.
3. RELATIONSHIP BETWEEN tlARDWARE CHANGES AND RETEST THEREOF

A. Records wet_ researched to determine relationships between hardware changes and retest ver-

ification made during the period between the Altitude Chamber Test (OCP FO.K-0034,A) and the
OCP run on the day of the accident. Appropriate modifications, rework, and discrepancy items were
defined for more detailed review. Thc review included Interim D_screpancy Records (IDR), Discrepancy

Records (DR), Test Preparation Sheets (TPS), and Engineering Orders (EO), which were worked be-
tween the Ahitudc Chamber "l'e_t (OCP-K-0034-A) and the Plugs Out Test (OCP FO-K-0021-1). Both
of thcse tests wcrc run with the spacecraft hatch closed and an Oxygen (O2) cabin environment. Em-

phasis was placed on review of clectrical changes, _uch as modifications to spacecraft wiring, replacement
of electronic boxes, .and Ground Support Equipment (GSE). The required retest was performed for all

spacecraft changes except for thosc noted in Encl0surc 7-2.
Definition of retest required and the point at which it constrains subsequent testing, is determined

by the responsible NASA and NAA System Engineers. Documentation of .these .requirements is defined
by Apollo Prc.Flight Operations Procedure (;\POP.) Manual No. T-501, 5.1.

b. An open item review prior to starting any test is required by Apollo Pre-Flight Operatloas Pro*

cedure (APOP) No. 0-202. This was accomplished and a constraints list complied on January 23, 1967,
four days prior to the implementation of the tcst. The review allowed lead time for accomplishment

of tile opcn items prior to the test. Howcvcr, additional open itelm were accumulated on the daily
Spacecraft status Report in the form of relcased Test Preparation Sheets (TPS), Discrepancy Records

(DR's), Discrepaucy Record Squawks Sheets (DRSS's), aud lnter!,n Discrepancy Records (IDR's). This
accumulation of open items x_,as not added to the constraints list. Systems engin,.ers were expected to
be aware of these items xshich were published in the Daily Status Report. The Panel requested clarifi-

cation from the NAS.\ Chief Spacecraft Tcst Conductor (CSTC). The response statement is included

as Enclosurc 7-2. According to referenced enclosure, the accumulation of open items was "under constant

review by thc test team." Tl'e et_closurc indicates that certain items were evaluated and deferred until

after Plugs Out OCP FO-K,002. _-1 and prior to Flight Readiness Test (FRT).
The NASA Spacccraft "x'est Conductor (Organization Chart; Enclosure 7-1) normally gets a sign-off

by each systems engineer verifying that no constraints to the test exists in his system. The Test Conductor
can, thcreforc, affix his signature to the Constraints List verifyiug that all constraints have been resolved.
The Tcst Conductor is required by APOP 0-202, paragraph 6._.6, to sign the Constraints List prior

to beginning the test.
The Test Gouductor and NA.\ Test Project Enginccr agreed to procccd with the .test based upon

the reasons listed in Enclosure 7-2..The available Constraints List was.not signed off since it was not

complete list of all open items due to thc additional work generated from ,January 23 to. January 27,
1967. Intcrim Discrcpancy Record No. 001 was issued noting that thc .C.pacecraft was powet'ed up

xvithout thc (:otlstraints List fornmlly signed off.
This Panel did not evaluate whether the open items, as discussed in the referenced enclosure, con-

tributcd to the indident. This item was referred to Panel No. 18 of the Rcvicw Board for analysis.

4. COMPARISON OF ALTITUDE CHAMBER TEST AND PLUGS OUT TEST
The differences bctwecn the OCP s were evaluated in an attempt to identify functions which may

havcbceuimpropcrly pcrfor,ncd in thc l'lugs Out Test. The procedural differences wcrc attributable to

required conl'i_iration differences witil one.cxccptkm.
During the ,\ltitude Chamber Test only those functiotls rcquircd prior to altitude simulation were

performed with calfin pressures greathcr thau sea level, and an 02 environment, l)uring Plugs Out,
all testing after hatch closeout was to bc accomplished with the cabin at greater than sea level

pressures and an O" environment. In the Altitude (_hambcr, the cabin was pressurized with 0 2 fot_r

times (vat3'ing from I hour to 2 hours 30 tninutcs) for a total of (i hours 15 minutes at pressures greater
than sea level. This length of time is two and at half times as long as the cabin was pressurized with

0 2 prior to the accident durit_g Pings ()ut "l'c_t.
The analysis of differences, and tnethodn of implen_entation bct_vcen the Altitude Chamber Test

and Phtgs Out Te._t. has not provided any discrepant conditions that could contribute to the cause
of the accident. The Te,t (:,udigur_tion difl erences arc covered, itr thc report of Panel No. 1.
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5. DEVELOPMENT OF TIlE PLUGS OUT TEST

The Plugs Out Test procedure was reviewed to determine tile adequacy of the system used in

developing the OCP.
a. Th_ chronological development of the Plugs Out Test plailomphy and OCP was documented

(Enclosure 7-3).
The Plugs Out Test was defined in prelifflinary form ot_ July 12, 1966. In September, the cr_-w

emergency egn'ess practice was added to tile test procedure, to be performed at the conclusions of the
Plugs Out Test. The preliminary OCP was released and reviewed i,, October. In November the OCP
was modified to provide closed hatch operation during the test. The approved OCP was released on
December 13, 19(i6. The revisions desigfmted as dash. one (-1), was released on January 26.

b, The relationship between the test as developed and MSC/Downey test requirements was reviewed.
The MSC test requirements document is the Ground Operations Requirement Pl_tn (GORP). It

is primarily a flow plan through the various test locations used to prepare the vehicle tbr flight. The
definition of testing to be performed varies in detail from test to test While some specific testing re-

quirements arc defined, emphasis is more on sequence than on specific technical requirements. The
N.\A, Downey prepared test specification for the Plugs Out Tcst (Process,Specification ,M.\O-0201-
3214, Revision B, dated August It), .1966) is written in test procedure format. This document con-

tained outdated pretest, switch list_, and a (;SE listing not compatiblc with GSE available at KS(:.
It lacked the detail of enginem'ing specifications to which systems shoukl be tested, and was not di-
rectly relatable to overall vehicle test planning at KSC. Tl_e process specification is all intern,d contractor

docmnent used to prepare test procedures for NASA approval.
NAA personnel at KSC (NA.\, Fla) prepared an overall test plan ibr KSC: covering operation_

fi'om receipt of the vehicle to launch. SP 64, S/C 012 Test Outline, was published and presented to
MSC for review comaining the outline of thc Plugs Out Test. Specific procedures for system operation
were based on the Test Outline and N;XA Downey Test Procedures. They were aim extracted from

previously run procedures at KSC. Tile Plugs Out Test Ih'oeedure meets the intent of both tile ,MSC
GORP and the N.\.\ Downey Test Specification.

c. Effect of philosophy.changes on the test was evaluated.
.Major changes such as closed hatch, ()2 c:lbin cnviromncnt, and crew emergency egress practice

were generated and implemented subsequent to the preliminary Plugs Out ()(1p preparation. These

changes were made with aufficient lead time to allow timely incorporation into the procedure.
d. The adequacy of the technical review of the OCP was assessed.
The technical review of tile OCP. was as adequate for initial release of the procedure. N.\S.\ and

N.\.\ engineering representatives [or each system, p,rticipated in the rcvicw prior to approval of the

Plugs I)ut Procedure..\ detailed rcview of the ,ubscquent revision shox_ed that thc percentage el changes
attributable to technical error in tile original proccdurc wa_ approximatcly one pcrccnL.

e. The adequacy of the safety review of thc OCP prior to its use was assessed.
Thc I_.,';C ,qatcty Office did not receive or rcview the procedure _incc it w:l._ not ._ubmittcd as a

hazardou.,, test. (Enclosure 7-,5.) All participants in the tcst failcd to realizc the t'xtcnt tO which hazard

potential existed. This is evidenced by the tollowing: (a) a Satcty Officc rcvim_ el the p,'twcdurc wa_
not made, (b) Pad l'mcrgcncy Proct'dures wcre not preparcd, and (c) Fire fighting and ambulance

equiptnt'tu .v,ere llOt Oll the pad duritlg the lest. This procedure was handled ill accord,moo _ith mwmal

operating methoda as shown in Enclosure 7-4.
f. ()CP revision control was revicwed.
The basic procedure, OCP FO-K-0021-1. wits released and distributed on l)t'celllbcr 1:_. lt.)(_(i arid

con._isted of 275 pages. Following tilt" release, there were hi,my changca in tht' (R'P. l'hc,e t'hangcs
were collected iliad incorporated into "'tli,nsics'" (preliminary copies), six (1_) of which were circulated

tor svstetns engineering review two d,tvs prior to the test. The rc.-,ulting rt.vi.dtm, consi.qmg el 209 rc-

pl,tccmcnt page.,, scats dlatributed at 5:'.{u p.tn.. ,[,muar.v 2(i, l.tl(iT, l.ttel',mr. ', Iit'lol'c ._tart of thc tc_t.
Thc tcclmical chailges to the ()CP were not its great as the ntmiber el changt d p.,Rcs _ottld in-

dic.re'. The attual chimgcd line.', represented less than 23 percent o[ the rcvi.,ion with the loin,cluing

7,5 percent being required to allow full page replacement. (If one side of a pagt. is d:,mged, both
sides mt,._t be reprinted.) The rcason_ for'thc.,,c ch,tngcs were researched, l'he b;lstc caum, lor changc

_erc detitwd
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(I) To make tile OCP compatiblt' with the updated Flight (:re_ Checklist,

(2) To tnake the OCP s_qut'nces similar to the Spacecraft Launch Countdown which was

first published on January 23.

(3) To perform the EmergenCy Detection System Tt,_st at a differ*2'ot time due to new Launch

Vehicle requirements,

(4) To incorporate the experience gaitxed from running the Plugs In "Fcst (OCP.K-0006).

(5) To incorporate items existing in the Space Vehicle procedure.

(6) To delete the Guidance (:omputct erasable memory updaw since the ,Mission Control

Center Houston (MCCtt) was umxble to support the test.

(7) To incorporate general operational improvement.

(8) To correct the OCP teclufical and typographical errors.

(.t)) To perform certain t'rc_v sto_age 0peration_ tt'_u_.,lrrred from the Altitude Ch,mtber Test

to the Plugs Out Test.

A copy of the entire revision _as been aimotatcd, with the reas_m.'; for: tht thangc, and submitted .

as reference material.
A number of the changes _crc not avoidable, considering the first-of:t-kind mission, l[owcver,

the changes were txot integ'rated ittto OCP revisions and released early enough to allow test personnel

to become completely fautiliar with.the te_t as it was to be run.

g. Review deviation control zttxd documemation during test.
.\ review of the 106 OCP deviations written during the test showed that thc,v were handh'd it\ ac-

cordance with requirements of :\POP .No. 0.202. This procedure pcrmitn },erforming dcviatiou,_ during

the test with the documentation of the deviation to be coordinated _ul_sequcut to the test. "],'he forms

were not completed during the test i_x flintily c_lncs atxd the impodunding of documents prevented their

normal post-test completion. :ks a result, the Panel had to work from. incomplete records.

h. Evaluate test discipline from voicc tape

The overall test discipline displayed by the voice tape recordings was generally adequatc, but was

hindered by communications difficulties. There was considerable evidence el uncoordinated switching

during the period of communications troubleshooting which left the Spacecraft Test Conductor in doubt

as to on-board system configuration.

A contributing factor to ttxis umtesirablc condition was the chronic difficuhy which had been ex,

perieuced with comtuutxications during previous tests.

l)ttring the period ot difficult cottmxtmicatitm_ between thc .Flight Cl't'x_ _md Spacecratt "l'e,_t Con-

dttctor, the. procedures to i_olatc the problcm appeared haphazard and tmcoordinatcd. The troublc-

shooting did not isolate, the cause of the pool" conunut_icatious, even though scvcral hottrs _et'e spent

in trying _,'arious links, and communications configurations. "l'rtml_lcshooting at times wa_ being run

indcpendcmlv from three locations, the. SV,lcccr:dt, l,autlch Contplex 34, and the ,Xl:mncd ,_pacccraft

Operations Buildiltg (.XlSOB). This occurred due to lack of a siltgle controllil_g st:ttitm to coordinate

and direct th/: totai troubleshooting el'fort.

6, REVIEW OF PLUGS OUT Tt'sT SL'PPOI'YI" I)()('U.MENT.\'I'I()N

A list ot docunwttt_ required in direct ,,upport of the Plugs Out Tc_t was compiled {,Enclosure -

7.18). TI_e purpose, scope and operational interfaces of these documents wcre evaluated to determine

their ovcrall tcclmical and, or opcrational _ldetluac._ and complexity.

a. Crc_ Checkli._t and ()C:P

()nc potel_ti,d source of conftl:6iol_ was tilt' ovcrl:q_ I_ctwccn the prc.l.lulwh s_itt h Collhgl|t'.llioIl cou-

taitxctt in thc OCP (prep,wed at K,%(,:) atnd that ill the Apollo Crc_v .kbbvcviated Checklist _prcparcd

at MSC). It _as dctcrmiucd that no copies ot the Avollo Crc_ .\t_l_reviatcd Checkliat were taken

into the -',t_,lcecraltt. The crew had topics ot the _{11' ,_itch (_.h,,,cklist but nt_ celtics t,t the cntirt"

(}CP.

b. The Ground Support Equipment ((;SE) Checklist

The GSE Checklist adequately defines required pre.test setups, The procedure refers to othcr doc-

uments for the step-by-step installation of equipntem but effectively retains control of overall test setup

operation.
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c. The Space Vehicle Plugs Out Procedure
The Space Vehicle Plugs Out Procedure was written as the overall control document for the Plugs

Out Test. The intent of the space vehicle procedure was to provide the Test Supervisor with the inter-

terface points required to maintain overall control in the test. The space vehicle procedure also covers
both launch vehicle and spacecraft interfaces with external organizations such as the Eastern Test Range,
Mission Control Center, Houston, etc. The space vehicle procedure accomplished this function. Actual

launch vehicle operations were performed from a launch vehicle procedure under, the direction of Launch
Vehicle Test Conductor. Similarly, the spacecraft team under the direction of The Spacecraft Test

Conductor operated from the Spacecraft OCP.

Each of the procedures provides specific data for performing independent operations usually by

different groups of personnel. To combine or modify any of these documents would possibly increase
the confusion and complexity of the end objectives, The documentation, as defined fulfills its intent and

no significant requirements for changes are noted by the Panel.
7. POTENTI.XL EFFECq" OF AUTOMATION UPON THE SAFETY OF TIlE OPERATION

Acceptance Checkout Equipment (ACE) system capability and the ACE to spacecraft interface
was reviewed. While some computer program changes were proposed to aid checkout avd improve

safety (Reference 7-7), no significant area was found where additional automation could substantially
increase safety without a significant enlargement of .the ACE to spacecraft interface. ACE computer

programs neither contributed to the accident, nor could they have been used in the existing ACE

configuration to reduce or extinguish the fire.
Computer program and hardware design precludes the ground computer from operating the .existing

GSE and facility systems pertinent to extinguishing a fire. In addition, existing fire retardant or ex-

tinguishing systems are inadequate to cope with such an emergency. If active fire retardant or extinguish-
ing systems are added in the future, a careful analysis should be made before automating these systems.
Activating emergency systems such as nitrogen purge or pressure relief may present additional hazards

to personnel.
In reviewing the existing method of activating safety systems on both the Spacecraft and GSE, it

is evident that additional remote control capability should be considered for systems such as:

a. Service Structure Water Deluge

b. ECS Control

c. Electrical Power

d. GN o Deluge
e. Pressure Supply and Comrol

f. Cryogenic and ttypergolic Supply __

8. cONTROL OF TEST REQUIREMENTS
A review of overall control of testing requirements with regard to timeless, level of control, and .

technical integration was accomplished. This task was treated in two basic parts.. Part a. dealt with the
review of Apollo S/C 012 pre,launch test and checkout documentation. Part b. of the task encom-
passed the review of pre.launch test and checkout documentation, planning and control as applied
to other similar programs as related to Apollo Spacecraft.

a. S C 012 Pre-launch Test and Ctxeckout Documentation.

Documtntation can be categorized into four major types:

(I) Pre-launch Checkout Requirements

_2) Test Specifications and Criteria

(3) (:heckout Plan
(4) Checkout Procedures
The first two categories represent the requirements imposed ul;,v_ the pre-launch operations

and the last two. methods for implementing these requireu_ents.

(I) Pre-launch Checkout Requirements
Prc-l;much checkout requirements arc established in the (h'ound Operations Requircmct_ts

t"lan (G()P,P). This document, as currently approved, establishes the contractual baseline for the se-

quential l'lo_ of the Spacecratt and for the tests to be conducted at each test station in the flow.
The (;(JRP is prepared by N.\..\. Downey as a contractual document for MSt;.llouston. requiring

joint N.\.\ .M._(: appro_,d ¢Class i). The (;ORP effectiveness as a test requirtuuetus document is
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hamperedby its originalintentasa GSEprovi_ionindocument.TheGORPalsocontainscon-
siderabledetail notdirectlyapplicableasrequirements.Becauseof this level of detail it is difficult

to maintain the GORP current through formal contractual Channels.
The GORP is a Class 1 document between MSC and NAA but in the case of CSM 012 it was

not formally submitted to KSC by MSC. NAA releases the req.uirements through its interflal document
distribution system which constitutes formal direction to its field organization, implementation of the

GORP by NAA, Florida results in a situation whereby the contractor n_ay, in fact, provide direction
to KSC.

(2) Test Specifications and Criteria

The Test Specifications and Criteria for Apollo are contained in the NAA generated process spec-
ifications MAO-201-XXXX. For CSM 012 the document was written in a procedural sequence format,

rather than by system, makeing determination of the actual engineering hardware performance values
and tole'tances difficult. The specifications were not updated to provide the latest configuration and
tolerances, t lowcver, NAA, Downey personnel were assigned to Florida on a temporary basis to assist

in interpreting the requirements. This information is made available to NASA-KSC by the NAA, Florida
at KSC. The Process Specification documents do not require NASA, MSC approval and are not sent
to MSC for information unless specifically requested (Class III). The requirements contained therein

arc not nccessarily screened by MSC or KSC. These specifications are generated within N.kA, Downey
and forwarded to NAA, Florida to be implemented in the Operational Checkout Procedure.

(3) Checkout Plan
The Checkout Plan for Apollo is contained in the Florida Facility Test Fl0w Plan. This document

is prepared by NAA, Florida for NSA-KSC approval. The Test Flow Plan establishes the flow of the
vehicle through KSC, the sequence of tests to be performed, and the activities to be accomplished in

each OCP at each test location. The plan implements the intent of the GORP but may not implement
the operational requirements in the precise manner stated in the GORP. There is no formal requirement

for the plan to be submitted to either .MSC or to NAA, Downey for review or approval. It is used
extensively by pre-launch and launch operations personnel of both NASA/KSC and NAA, Florida.

(4) Checkout Procedures

The pre-launch OCP's are written locally at KSC by NAA-Florida and approved by NASA-KSC.
These procedures are forwarded to both MSC and NAA, Downey for review. Itowever, because of
the late relcase of the OCP's an acceptable before-the-fact technical review of thc procedures, other

than by local KSC personnel, has not been feasible. The OCP's provide a detailed step-by-step procedure

for the accomplishment of an activity" or task during the pre-launch and launch operations at KSC.
The OCP's arc related to. a particular task or functiotml activity and arc bascd on the GORP, the
Florida Facility Test Flow Plan and the Process Specificatiozm (Enclosure 7-4).

b. Control of prc-launch test requirements
A detailed review of the overall control and.implementation of the pre-launch operational .require,

ments at_d the test _pecifications and criteria was accomplished. This review was centered pt'imarily
around the type_ of documentation used on programs similar to Apollo and the type that was used
specifically for S, C 012 The review also encompassed the adequacy' of cement and t.meliness-of the

documents to support its intended use. The Panel interviewed representatives from the following:
,Marshall Space Flight Center, Kennedy Space Cemer, for the Saturn 1B and Saturn V l,aunch
Vehicles

North American Aviation, ,Manned Spacecraft Denter and Kennedy Space Center, for the

.Xpol!o CS.M Spacecraft

.klcl)otmell Company ,Xlanucd Spacecraft (,enter Resident Gemini Progr;m_ Office at KSC,

and Kennedy Space Center for the Gemini Spacecraft

The ty'pc_ of documentation used bv the above prog-rams were obtained and reviewed by the Panel

for definition of-requirements attd the inlpl'emcntation of these requirements in pre-lauuch checkout
operations at KSC (Enclosures 7-6 and 7-7).

( 1 ) Saturn
Delegation of pre-latmch checkout and launch implementation responsibility from MSFO. to KSC

wa_ the significatx' feature of the Saturn Launch Vehicle Proga'am. This relationship _as complemented

by the cxisten,:e of detailed intcr-Cettter agreements and by KSC controlled supplemental contracts

with stage prime contractors to implement the delegation. The engineering prt'-launcb checkout require-
ments, specificatio:_s, and criteria are formally controllcd by MSFC. l'_nclosurc 7,7. This control is
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accomplished by having the necessary documentation prepared by the x'espective stage contractors for
MSFC. The documents, upon MSFC aaproval, are then levied upon KSC and its stage contractors

for implementation. A formal response is required from the KSC stage contractor to MSFC via KSC.
This response is in the form of checkout plans and procedures. A significant characteristic of tl_is method
of control is that formal contractor direction is accomplished only through MSFC/KSC channels. The

stage prime contractor home/field relationship is one of informal technical coordination a_d com_

munication.

(2) Gemini
The MSC Resident Gemini Program Office (RGPO) at IKSC provided for rapid response to opera-

tional changes. This was primarily accomplished by after-the-faCt Contractual closure of open items,

and changes on a quarterly basis.

Pre-launch checkout requirements were prepared by the contractor's field organization at the launch

site with parallel feedback to the home plant, MSC-RGPO, and MSC,ttouston.

(3) ;\polio
The Apollo. Spacecraft preqaunch operational requirements flow is characteriT-ed by. a highly cen-

tralized control exercised by the MSC-ApolIo Program Office at Houston. Since MSC approval is

required prior to implementing detailed operational changes in.pre-launch planning, there is an inherent
slow response loop which constrains normal pre-.launch activity. The tack of detailed inter-Center agree-
ments relating to the delegation and control of spacecraft pre-taunch operations at KSC is another
factor. This lack of. detailed agreement clouds the definition of MSC and KSC roles and missions

and the interface involved, leading to misunderstandings.

The S/C Contractor at Florida is subject to technical direction from both KSC and its home plant.
This direction may be conflicting. Clarification of S/C Contractor pre-launch direction at the field, site

would materially improve.the implementation and control of pre-launch operations.

c. Improvements Currently in Progress
During the course of the investigation, it was. determined that several significant changes are pre-

sently being made in the system of pre-launch checkout documentation and management control.

It x_as determined that the s/c Contractor (NAA) is in process of preparing a _pecification covering

spacccraft checkout requirements applicable to factory acceptance (Contract End Item Specification, Part
II). This document is Class I and requires approval sign-off by MSC-Houston. The S/C Contractor

(NA.\) has, since early ,January 1967, initiated action to develop a new type of checkout requirements
and specification document to cover field operations. This document will represent a logical extension
of the Cotitr;tct End Item Specification, Part 1I, in that it will provide requirements and specifications

tailored to field pre-taunch checkout operations. The new specification will replace a multitude of exist-

ing subsystem, interface, and integrated system level specifications, h will be system-oriented and will

take precedence over the existing specifications.
This type of document will satisfy tile intent Of the test specification and criteria document as

reqttircd for testing at KSC. The authority for, and desc.ription of, the new format of specifications
is stated in Enclosures 7-9 and 7-10.

Several major changes intended to improve the control of Apollo Spacecraft prc-taunch operations

requirements arc also underway in response to the direction received from the Apollo Pro._ram Director

in tht" N.XS.k-OMSF. nxemoratldum of January 31, l.gti7, subject: Xhtxutcs of Meeting at KSC, Jan-

u,u'y 2(_, 191i7 (Enclosure 7-11).

tt. I'()Tt'NI'I.\I, IMPROVEMENT IN CIIECK()L'T C.\P.\BII,ITY

The t_._ncl investigated arcas in which minor design changes may bc made which x_ill permit a

,_ignilicant improvcnlent in checkout capalfilit.v in the areas of safety and allevi;ttion o| hazard-

OLI._ conditiot_s.

l'hi_ ta_k w:_s treated in two basic pz_rt._. Pzu't a. covered recotm_tet_datiot_s from contractor and

NASA tt'_t ;rod checkout personnel in the area of hard_are changes. Part b. covcred retommcnd;I-

tioll_ t_t u_q)rovctncnt._ i_t the area_ of oprratio_ls ;lad procedures.
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a. Rccommen_lations for Design Changes to Hardware
"File l'anel interviewed NAS.\, KSC and NAA, Florida system engineers with regard to recom-

mendations for design changes affecting either spacecraft or GsE hardware. Their comments and recom-
mendauons were categorized by spacecraft subsystem with an explanation of the reason for the change
and the advantages that will be gained if the change is inco_orated, Panel 7 screened and evaluated

the proposed changes on the basis that the cha_ge would provide increased margins of _afety or that
the impi'ovement iu the checkout operations will contribute to safer operations. The review included

a comparison of the master measurement lists for Block I and Block If spacecraft. The system engineers
submitted 110 recommendations for design changes. Of these changes 92 effect the Apollo, 1 the LM

and 17 the GSE.
Results of this review were forwarded to Panels 9 and 18 for final review, disposition and closeout.

b. Recommednatlons for Changes to Procedures
The Panel evaluated potential changes to test procedures as a restflt of investigating areas in which

such changes may allow significantly improved checkout capability to alleviate hazardovs conditions.
Intet_,,iews and brief lags were conducted with procedure oriented engineers and management personnel

from Apollo and.other related pr%n'ams.- The methods,and procedures are sound in concept for both
administrative and technical direction and control of the preparation, publication, release, and revision

of OCP. ttowever, in post test evaluation, the content (and scope) of test deviations should be eval-

uated by test management to ascertain that test objectives have been met and that procedure prepara-

tion was adequate.
c. Review of Philosophy and Procedures
Review testing philosoph.v and specific procedures utilized on other manned pro_'ams and

launch vehicles.
(1) This item was investigated by addressing a number of questions to the various programs and

sites in order to understand the dif[ercnt test policies, operating standard_, and test manage-

merit structures.
Programs and sites considered were:

(a) .\polio- KSC
(b) .\pollo - tlouston (Space Environmental Sinmlation Laboratory)

I c) Apollo - Downey
(d) Gemini - KSC

(e) Saturn - KSC
([) Titan - (Titan I, Genfini Launch Vehicle, and Titan I II)
(g) I..M - KSC" (Platmed .\pproach)

The questions asked were:
(a) Does Safety review all test procedures?
(b) Is there a formal work item review prior to each test?
(c) Does Q C monitor the operation and in what capacity?

(d) How are test deviations written at,d approved? •
(e) tlow and to what extent does the Government monitor and control tests?

(f) Are tests run by engineers or technicians or by both?
(g) Who (Q C, Safety, Design Engineering, Operations Engineering) may stop or scrub

a test?
(h) flow thoroughly are procedure changes documented?

(i) Who determines if a procedure is hazardous?
(j) Does the local operations group have design change authority?

(2) By studying the answers to the questions provided by representatives of the sites, the Panel
was able to compare those operations with Apollo-KSC operations to illustrate areas of possible

inlprt_vement. These areas are listed below:
(a) Safety Review of Procedures - Martin Titan uses the policy of having Safcty review all

all p,-oeedures for possible hazardous operations, rather than giving the operations engineers
the responsibility for deciding which operations are hazardous. This item is also discussed
in Paragraph 5e of this Report. It _as found that for Apollo operations Safely does not re-

vie_ all procedures.
(b) Formal Review of Work hems Prior to Tests - The three Apollo sites were all found

to have similar procedures for reviewing open work prior to beginning major tests.

(c) Q c Monitoring of Test ()perations - At all .\polio spacecraft sites the policy pro-

D-7-11



vides for Q C to monitor tests-and provide an as run copy. The policy is not fully imple-
mented shire not all operations are monitored full time. This item is also discussed in Para-

graph 2 of this Panel Report.
(d) Test Deviations In the case of the Apollo operations at KSC and Downey, and

the LEM operations at KSC, engineering supervision (one level above the operations systems

engineer) does not approve procedure deviations. In the case of the two launch vehicles and
the MSC Apollo operation the supel'vision approval is by signature during the test.

(e) Government Monitoring of Tests - The only significant differettce noted is that the

Saturn operation does not use NASA Q c to formally monitor test operations. The KSC

Launch Vehicle Operatioz:s (LVO) ._ysterm engineers are required to monitor, tests, and thus
provide the required NASA surveillance.

(0"Procedures Not Run by Engineers - Tests are run by engineers inall case,_ except that

of Martin Titan .where technicians at'e used on a regular' basis to run te_ts.
(g) Authority to Stop a Test - It was noted that Safety can stop a test in progress at

all sites, either directly .or through the Test_Conductor depending on the type of test
in process.

(h) Real Time Pzocedute Deviation Documentation - A1Lsites had, policies requiring that
this be done.

(i) Determination of Hazardous Procedures - In four of the seven cases it was found that

both Safety and Operations personnel made determinations as to whether a particular proce-
dure was hazardous. In the remaining three cases only Operations personnel determined such.

In all cases Safety personnel reviewed in detail those proc.edures declared hazardous regard-
less of who made the declaration.

D. FINDINGS AND DETERMINATIONS

I. FINDING:

The Panel documented the Plugs Out Test .Procedure (FO,K-0021-1) as it had been performed.
DETERMINATION:

The Test Prodecure did not contribute to the accident. There was a defect in the procedure in
that power was applied to the uncapped gas chromatograph power cable after the gas chromato-

graph had been removed from the spacecraft.
2. FINDING:

209 pages of the 275 page OCP were revised and released on the day before the test. Less than .
25 percent of the line items, however, were changed. Approximately 1 percent of the change was
due to errors in technical content in the original issue of the procedure. In addition, 106 devia-
tions were written during the test.
DETERMINATION:

Neither the revision nor the deviations are known to have contributed specifically to the incident.

The late timing of the change release, however, pre_'ented test personnel from becoming adequately
familiar with the test procedure prior to its use.
3. FINDING:

During the Altitude Chamber Tests the cabin was pressurized at pressures greater than sea level
with an oxygen environment 2-'/2 times as long as the cabin was pressurized with oxygen prior to

the accident during Plugs Out Test.
DETERMINATION:

The spacecraft had successfully operated at the same.cabin conditions in the Chamber for a greater
period of time than on the pad up to the time of the accident.
4. FINDING:

The Plugs Out OCP was not classified as hazardous.
DETERMINATION:

The hazard level was not recognized and consequently the procedure was processed through the

review cycle as a non, hazardous procedure.
5. FINDING:

Only loea! control is provided for certain s_,_terns which may require remote control for safety
reasons, such as service structure water and hypergolic supplysources.
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DETERMINATION:
The full potential of the safety systems is not utilized due to the lack.of remote control capability.
6. FINDING:

The open item constraint list was not formalized as required by APOP No. 0-202.
DETERMINATION:
Pretest constraints were evaluated informally on a system-by-system basis by the test team.

(Enclosure 7-2)

7. Finding:
Troubleshooting of the communication problen_ was not controlled by any one person, and was

at times independently run from the Spacecraft, Launch Complex 34 Blockhouse, and the Manned

Spacecraft Operations Building. Communications switching, some of which was not called out in
the OCP, was prformed without the control of the Test Conductor.
DETERMINATION:

The uncontrolled troubleshooting and switching contributed to the difficulty experience;d in attempt-

ing to assess the communication problem.
8. FINDING:
KSC was not able to insure that the spacecraft launch operations plans and procedures adequately

satisfied, on a timely basis, the intent of MSC. Changes to S/C testing by KSC could not be
kept in phase with the latest requirements of MSC. Pre,launch checkout requirements (GORP)

were not formally transmitted to KSC from MSC.
DETERMINATION:
Pre-launch test requirements control for the Apollo Spacecraft Program is constrained by slow

response to chan_es, lack of detailed KSC-MSC inter-Center agreements, and by the lack of
official NASA approved Test Specifications applicable to pre-launch checkout.

9. FINDING:
The Test Specifications for Spacecraft 012 were not written in a convenient to use format, did
not contain field tolerances, were not NASA approved, were not maintained up-to-date, and were

not transmitted to NASA/KSC.
DETERMINATION:
The lack of usefulness of the Test Specifications has been recognized by NAA, Downey and measures
intended to correct the situation have been initiated (Enclosures 7-9 and 7-10).

10. FINDING:

The decision to perform the Plugs Out Test with the flight crew, closed hatch, and pure 02
cabin environment made on October 31, 1966, was a significant change in test philosophy.

DETERMINATION:
There is no evidence that this change in test philosophy 'was made so late as to preclude timely

incorporation into the test procedure.

E. SUPPORTING DATA

Enclosures
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7-2

7-3
7-4

7-6

7-7
7-8
7-9

7-11)
7-11

7.12
7.I3

Test Team Organization
Memo for Record, Open ltcm Review

Plugs Out Test Development ltistory
Procedure Development l:low Plan

,Safety Office Menw, Procedure Review
Program Control of Prelaunch Test Requirements

Flight Vehicle Test Documentation

Plugs Out Test Support Documentation
N.\.\ Memo, Test Specs _' Outlines

N.XA Memo, Process Specifications
Minutes of NASA Inter-Center Meeting

Spacecraft Configuration Comparison
iast of References
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AC
ACE
AFETR
AGC
APOP
BMAG
B/P
BPC
CCA
CDDT
C/M
CMD
C/O
COMM
CRT
CSM
CSTC
CX
DC
DR
DRS
DSE
DSE
DSEA
DSKY
ECA •
ECS.
EDS
ELS
EO
EPS
FCS
FCSD
FCSM
FEO
FEO/FCA
FRT
FS
G&N
GAEC
GFE
GMIL
GN
GORP
GSE
IDR
IMU
INSTR
KSC
L/C

GLOSSARY

Alternate Current
Acceptance Checkout Equipment
Air Force Eastern Test Range
Apollo Guidance Computer
Apollo Preflight Operations Procedure
Body Mounted Attitude Gyro
Bo iIerpIate
Booste_ Protective Cover
Contract Change Authorization
Count Down Demonstration Test
CommandModule
Command
Change Order
Communications
Cathode Ray Tube
CommandService Module
Chief Spacecraft Test Conductor
Complex
Direct Current
DiscreponcyRecord
Di screpancy Report Squawks
Data Storage Electronics
Data Storage.Equipment
Data Storage Equipment Assembly
Data Storage Key Board
Electronic Control Assembly
Environmental Control System
Emergency Detection System
Earth Landing System
Engineering Orders
Electrical Power System
Flight .Control System
Flight Crew SupportDivision
Flight CombustionStability Monitor
Field Engineering Order
Field Engineering Order/Field Change Analysis
Flight Readiness Test
Full Scale
Guidance and Navigation
GrummanAircraft Engineering Corporation
GovernmentFurnished Equipment._
GoddardMerritt Island .
Gaseous Nitrogen
GroundOperations Requirements Plan
GroundSupportEquipment
Interim Discrepancy Record
Inertial MeasurementUnit
Instrumentation
KennedySpace Center
Lounch Complex
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GLOSSARY (Continued)

LEB
LEM
LM

LO
LOl
LV

LVO

MCC-H

MCR

MDAS
MSC

MSFC

MSOB

NAA

NAA_ FF
OCP

OMSF
PCM

PGNS

PIRR
PLSS

P/N
PP

PSIG

PTT

QC

RCS
RCS/SPS

RGPO

S/C

S/C AGC

SCS
SEDR

SEQ
SLA
S/M
SMJC

SPS PU
STC

TAIR

TB

TIRR
TPE
TPS

TVC

UD L/UHF

w/O
WMS

Lower Equipment Boy
Lunar. Excursion Module

Lunar Module

Liquid Oxygen
Loss of Signal

Launch Vehicle

Launch Vehicle Operations
Mission Control Center, Houston

Master Change Record
Medical Data Acquisition System.

Manned Spacecraft Center
Marshall Space Flight Center

Manned Spacecraft Operations Building
North American Aviation

North American Aviation, Florida Facility

Operational Checkout Procedure
Office of Manned Space Flight
Pulse Code Modulated Data

Primary Guidance Navigation System

Permanent Instal lotions and Removal Records

Portable Life Support System
Part Number

Peak to Peak

Pounds per square inch - gage
Push To Talk

Quality Control

Reaction Control System

Reaction Control System/Service Propulsion System

Resident Gemini Program Office

Spacecraft
Spacecraft Automatic Ground Control
Stabilization and Control System

Specification •

Sequencers
Service- LM-Adapter
Service Module
Service Module Jettison Controller

Service Propulsion System - Propellant Utilization

Spacecraft Test Conductor
Test and Inspection Record
Terminal Board

Temporary Installations and Removal Records
Test Project Engineer

Test Preparation Sheets
Thrust Vector Control

Up Data Link/Ultra High Frequency

Water-glycol

Waste Management System
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NATIONAL AERONAUTICS AND SPACE ADMINIST RATION 

APOLLO 204 REVIEW BOARD 

I N R F P ~ T R E F C R  T O  

TO: . Ch:lil.rnan, P a n e l  .l S; P a n e l  7 

FROM : . Deputy Managel:, O p ~ r a t i o n s  hlanagement , u - 2  I 
SUBJECT: ?rlemorandum f o r  t h e  Record. I 
1 .  To c l a r i i  y t h e  ~ ' e c o r d s  and p lSovide  a n  e x p l a n a t i o n  of 
procedures f o l l o w e d  t o  i l l s u r e  s p a c e c r a f t  r e a d i n e s s  f o r  
OCP-K-0021-1. P l u g s  Out T e s t ,  t h e  f o l l o w i n g  i n f c r m a t i o n  Is 
s u l ; n i t t e d .  

2 .  On 1/23/67 a t  1030  a n  open item r e v i e w  was c o n d u c t e d  w i t h  
t h e  S/C 012  NAA/NASA T e s t  Team. O u t s t a n d i n g  ( o p e n )  items 
against t h e  s p a c e c r a f t  werc r e v i e w e d  and a  l i s t i n g  o f  55 items 
was g e n e r a t e d  t h a t  werc c o n s i d e r e d  c o n s t r a i n t s  i n  one  o f  f o u r  
c n t e g o l - i e s .  T h e s e  f o u r  c a t e g o ~ ' i e s  w e r e :  

a .  C o n s t r a i n t  t o  power up tor OCP-K-0006 ( P l u g s  I n  
T e s t ) ,  11  i t e m s .  

b .  C o n s t r S a i n t  t o  power down f o r  OCP-K-0006, 16 i t e m s .  I 
c .  C o n s t r a i n t  t o  power u p  f o r  OCP-K-0021, 26 items. I 
d .  C o l ~ s t r a i n t  t o  powel down f o r  OCP-K-0021, 2 i t e m s .  I 

Names o t  t h c  responsible NAA s y s t e m  e n g i n e e r s  were a s s i g n e d  t o  
e a c h  I t em and t h e  c o v c r  s h e e t  was s i g n e d  by  t h e  NAA TPE and 
t h e  NASA STC. 

3.  On 1/24/67 power was a p p l i e d  t o  t h e  s p a c e c r a f t  a t  0400 and 
OCP-K-0045. MCC-H I n t e r f a c e  T e s t ,  was c o ~ ~ d u c t e d .  The test was 
completed a t  2030 and.pnWer was m a i n t a i n e d  o n  t h e  s p a c e c r a t t .  

4 .  On 1/25/67 a t  U l O O  t h e  P l u g s  I n  T e s t  was s t a r t @ d . a n d  was 
comple ted  a t  0300 o n  1/26/67.  Power was riot I-emovcd from t h e  
s p a c c r l . a t  t  . The p o r t  l o n  o f  t h e  c 5 0 r 1 s t r a i n t s  l i s t  r r p y l ~ c a b l e  t o  
t h t s  t e s t  w d s  s i g n e d  o f f  p v ~ o v  t o  t h e  s t a r t  o t  tes t . i .ng.  

5 .  A 1.evrcw ot t h e  ~ c w  work I t e m s  ( 1 . e . .  t h e  d e l t a  accunlu la ted  
s1nc.c t h e  c r p a t  i o l ~  o f  t h e  c s o n s t r a i n t s  1 1 s t )  was conclucted i n  
t h e  d a i l y  !.t'c.np/rc-vlcw m e e t i n g  h v l d  a t  Complex 34 o n  b o t h  
1/24/6i7 a11d 1 /23.'67 a t  0800.  
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NOTE: Yo1 1c)wirll: t h i s  nlci~'t ill;: t 1 1 e ~  i tc\eis ; I I ' ~ >  s c l ~ c x i u l c d  oil t lrc' 
p l n n u i  ng sllc-c\t I)y NAA :11ic1 NASA o p e r n t  i o n s  pt-1.solintbl . Tlrcsc  
i ~ p d n t c d  p l ; i l r l l i~rg  s l r c ~ t s  ;lrcb p i rssed  o u t  ;rt t l rc  l.l:%b d ; i i l y  
t ; c h c d u l  i I I K  mcvt i ui: wllcrc -t lie' s c h c d i i l c ~  f o r  tllc' l l c s t  2.1 I lourd  is  
c:rcaatt*d. l ' l l i s  ~ ~ ~ c . c ' t i ~ ~ g  i s  r ~ l t t > n J e d  by NAA'NASA S/C ;ind GSE 
E11ginct~1.11rg.  Ni1,Z:'NASA O p c r n t  l c lns ,  N A A / N A S A  Qunl  i t  y Cont  r01, 
p l u s  supp t j r  t pCi.so~iuc*l s n f c t  y rc.piacsc.nt ;r 1 i VP ,  NASA--LIQC ;r11d 
N~QA;He'ndquni-t c3rs p i . r s t ) ~ l n e ~ l  a11d o t  1rc1,Ci ;is ~ . c ~ q u ~  rcld. Tlic d c p t  h 
01 cblrg lucc ' i - i~rg  c~c)vt*l'ugt3 is  i ' n r  g1.c.n tt.1. a t  t  hc d a i l y  sc ' l rcdi~l  l i r ~  
n1cc.t ills t1r;111 i t  is ;r t  f h e  0600  nrc3ct i i lg s i r1csc t l ~ c  0800  mcr't  i h g .  
i s  ;I t  t  cl~idcvi by 1 (11' NAA E I I ~  i l l t \ e>r  i IIK Cc~ol'd i l l ; \  t  01' i ~ n d  t llc\ NASA 
S / C  n ~ t d  GSE Prt~,]t.c.t Eugitlt-t11.s who i ' cp i . c sc~r t  L h c i p  1 -c spcc t  ivcx 
c > r g ; ~ u i z a t  i . ons  i u  l i c i ~  o l  Ilnvilrg. ;I 11  t ~ ~ r g l t r ~ ' t ~ l - i ~ r ; \  d i s c  ~ p l  111c-5 
pl 't 'scnt . At t trc d : ~ i l p  14:\0 arc-cbt i u ~  t 11c> S,/C opt.11 1 t c m s  s t  n t  u s  
 port is o11c.c ag;r i n  rc'vicwt.d f u r  n d d i  Lic)~rnl  r tsnrs t h a t  < 'an b c  
sc , I l t~d i~  l t-d - 1'01' w o r k .  

c i .  011 1 /26 /67  tlrc- S/'C opc'li i l c m s  we1'eX I+C.\, ic-wr!d a t  t he' OH00 
n1c.c.t ill;: b u t  t ht.1.c \\ .c.~.c so few ch;iugcbs silic.c\ 1 , ' 25 . / ( i i  t  l ~ n t  1 1 ~ )  

utaw pln1111i1rg shc.t.t w a s  cl'c';rtc-d. 

7 ,  011 1/2ti/(ii, 111 0 9 0 0 .  ;I n ~ c c ~ t  i n g  w ; r s  I1t.1~1 i i l  Cc~niplcs  3.1 t o  
i*t>v i t t \ i f  t  11tt ~ ~ > I I L * I . : I  t S,;C rc3;iti 1 IIC-SS 1 o r  t l r c *  Plii;:> 0i1t 'l'c,>t .. 
P i ~ i - t  i c s  i p;i111 s 111 t 11 L S  nri-:\t i ~ r g  \vcti.c*: 

C. G a y .  Ch i c l f  Sp3c't~'i ' ;r 1 t Tc.st couduc+t 01'. NASA 
C .  Clll;iuv ~ I I  . Spnc.c.c.~';i 11 Tilst C'oiteiuc. t u r  . NASA 
E. H c y ~ ~ s ,  Se11rlo1'- Opci.;~ t l o l l s  E~lgiirc>c>~- , NASA 
L!. H;; i g l i t  , S ~ I I  ioi' Tctst Pro.lcc* t E ~ i g  iut\c*i' , NAA 
C .  Il:i~rucrn, A s s i s t  n ~ r t  St'11io1' Tc'st Pr'0.1cc t E1rg11rt~c1- . N A A  

I t  wns t lie% opilrit111 o t t  111s ~ l ' o u p  t li;r t  t  111, I'~'III;\ i 11iul: ebpc'~i 11 c'nis  
t r o a ~  t IIC' 1-oilst I.;\ i  111 s l 1 s t  tori let 1jt. ;re-c.crnipl islit'd [)I- i t ) i '  1 o 1111' 
sc.lrcii11 l c d  powt'~' u p  t i n i t ,  to l .  t  hc' F l  ig l l t  Ht'nd i l ~ c ~ s s  ?'t*st . 'l'l~c, 
i'i1nl;r i ll  i t lg ( ' O I I S ~  i';r i ~ i t  s 101' P1 i igs Out \ r . ~ ~ l s c -  t.t.t u h t  t ~ t  t  Ire$ P;lw KC:\ , 
r cv i txw o f  t lit' I'tBnlt)vn 1 s .  i111e1 c'oniplct 1011 t11. 1 11tl cht 'ck l i s t ,  TI)<> 
i ' i - s i ~ l  t s o t t  111s 11ie't~t ~ 1 1 ~ .  wt>rt5 p;lsst-d 1111 t & I  E:n& i 1\tlc31. 1 I I ~  1o1' 
tb\*;1 111;1 t 1 0 1 1  . 
8 .  At 1000  el11 1 .'2ti,'(i7, Sic-ssps. t i ; ~ y .  C'11;rnv 111, : I I I ~  E d s t ~ ~ r  (Nl\:l TPE)  
n t  t  t ' l~dcd tlit' P l u g s  111 L>t1L~ri1~t 111g Il t \ ld by 1)l.O- 1 iI t C'c1111l)Lt~s 3.1 
i11rc1 ;it t llc. ~ . t ) u c - l  u s  1011 c ~ I  t llo t nltv't 1 I I ~  s ~ ~ A m ; r l ' i  / ild t ht> S.'t '  st ; I (  u s  
101. t l r t ,  P l u g s  Out Tt , s t  . A pt11't 1011 01 t . 1 1 1 ~  s11rnn1;11'y 11ie.1 i~cic~d tlltt  
I ;lcs t h t t1;i t  ;I 1 I 0 1 t  lit, st C' cI;1 1 ;I I l ~ ~ b l l l  k'l I IKS  Ill 11~1~1 1101 t)t-tlll 
r.tbmpltsi c.1 y I - ~ ~ V  rt!wt~ei ; I I I ~  t 11;1t ~ . I I ~ I I . ~ *  wo~.t* st i I 1  t 1 II;I 1 1)1.t.p:11';1( I C ~ I I ~  

;I 11t1 w ~ ) r k  I t  ~ , I I I ~  t o S%OII .~II  t l  t t *  IIC\ 1 t t k - t .  i nl: l.t!;~dy t o  nltlt*t ( l ~ c *  
31- 11t.du l t \ c l  I N I W ~ * I '  O I I  t 1 n ~ t ' .  

/ 
- - - -  - . *- -. . . . .- 
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1 0 .  c '(111st  I';I 1111 11;; I t s h l  1  t t S ~ 1 1 s .  \ v l l i c . l ~  \ v c b ~ ' t '  (11. i ; ; i  II;I I 1 g  I 1 s l ~ > d  ;IS  

cb17t111 t , t ) l l s t  1.A 1111 3 t t )  1 i l i s  t t b h t  , \v(!l'tb ~ * < - l t ~ ; ~ s t , d  I I V  t 11t- K A A  I * ~ ~ s ! ? o I I -  

% i  11 I t s  h y s l  t ,n15  C * I I ~  I 11t>c%1' 101'  C > ; I C , I I  i - c n s p t ~ ( . 1  i vtb ay* I t x n i  i ?y  i.i?11t i ~ i , t  111; 
1 I1t' %A:\ O l ) t ' l ' ; ~  1 1 t l l l h  El18:i l l t ' ~ ' 1 '  ti11 d i 1 t  3. ; I t  I,C-:%.l. \ Y ~ I O  t l l t l l l  ~ i ~ i l ~ \ d  

i l l  I t IIA. i . t X s p t ~ < , t  I V < *  i  t t ~ 1 1  OII  t IIC, i s o ~ ~ s t  I * ; I A I I I  1 i~ c . 1 1 1  ; ~ d i i i t   it):^. 
t I I C I S C ~  A ~ C - I I I S  \v!11i~11 \vkbis t3  ~ ~ t ~ n l p l t ~ t  1-il ; I I I L ~  s o l t i  < ) I  1 w t b i - ~ ,  s i K ~ ~ c ~ ( l  t ~ y  
L St\A L l p t , ~ . ; ~  t I ~ 1 1 1 3  E I I ~  I ~ ~ c : t , i *  OII i l i i  t y . 

I I . Fc)l I ~ I \ V I  I IK  I ~ ~ ~ ~ ~ ; I c ~ ~ ~ I I I ~ I ~ ~  ; I I ICI  i 3 t \ t  (*st 01'  t I I C I  Y; I \~  ECA. t I I ~ ,  S C 
1 ~ c i  I I I i t ~ s i ~ ! ~ ; ~  1  t  1 g 1 I 1 ' 2  7 . T h i s  \ $ a s  

lit* 1 1 I > h t  i ) < ~ \ v c x l -  C I ~ ~ \ V I I  pt*1.  l o t i  S l  lILSt> 0400 e>I1 1 2.1 ;I l l i i  powt>1..  WiIS  
I ~ 1 1 1  1 1  ~ I ~ ~ ! ~ I ' o s ~ I I I : I ~ < ' , ~ ~  0730 < ) I I  1- 27 . 

1 2 .  0 1 1  1 27 t i7 ; ~ t  O t i 0 0 .  P l . ~ ~ - t c ~ s t  f 3 l ' l t ' l  111:: \V;IS I ~ c ~ l d  w i t  11 s p k l t - m s  

C * I I ~ I  1 1 t ~ t ~ 1 ' s .  t lpc\1 ' ;1 t i o l l ; ~  l pc~:.s01111t.1 . ~ C C ~ I I I I I ( .  l n l l s  :;111(1 A I I S ~ ~ ~ C . . ~  01:s 1 1 1  

I  l l < \  1lsL)l; . 

I .  l ' ! ~ t ,  t t s * t  1 c a . l ~ n  t l l i * 1 1  wc.111 C I I I  s t n l  i o l .  n u d  t i l t .  STC ; i n d  TPE 
1.c*t. ts1 v c s d  .I " G o "  1 i*t)111 t5;1t .h S g s t  c i a s  EIIG i  11t't\i' ; I I I ~  i rom 1 11t\ P : t d  

I I  I I 1  y 1 I 1 1  1 i s  t I I v 1  I t i t s t  . ECS 
hf ; I t  t'cl 111 (  i l t ' l l '  5 1  ; I [ U S  I ' t ' l l O l ' t  111;11 1  Ilc 'y WCL't' 1 ' t 1 I 1 I I I I 1 ~  l : l t c > .  W l  t i 1  

t I I I I S .  SCS g ; ~ v t .  ;I t lu;11 1  t ' i c * i t  " G ~ I "  ljnscld o u  
I I I C . ~ ~ I I I ~  I t*  1  t *  cia t :I 1.c.v i ~ \ v  . 'I'IIc P ; I ~  1. , tx ;~c l t s~ .  I 11ci i (,;I 1 i ~ i  11;1d 
;ltlcl 1  I I  t)I1;1 1 EC'S s c l t  - \ l p h  1  < I  <.o111pI t > t  ' ;111i! t 11;lt 1 1 1 ~ ~ 3 .  i ' o t i l d  bcv 
; ~ t , t ~ c i ~ n p l  l s l l t S < l  111 ~ ; I I - ; I  1 1 c 3 1  w~ t l r  I)rI\vtjl ' i l l ) .  

1.1 . A I I  II)l'l i * c t t l i ~ i l s t t ~ d  I jy  t 11~'  STT ; I I I ~ I  TPE was  \ V I . A ~  t 1\11 a t  t Irk' 

I  I I I I t i t  I I I  t 1 I t l ~ c ,  1  i1t.1 t II;I t t h i - r c ,  w a s  i ~ c j  s iguc>d 
I I I I I ~ I  1 s t  I t I i s  I S t  . ~ I ; I ~ u s  oi' c . n c s l ~  

I  t tblll I101  ?, l & l l t > e i  tI11 1 11t8 O p c ~ l ~ i l  I  1 . t ) I lS  E l l ~ l  l l c ~ i ~ l .  's c ~ t l l l s t  1.;11 I l t  1 1 s t  
p I i 1 5  t I I ~ ,  d t 1 I  I  ;I W;IS l o  I I ; I V ~ \  ~ ) c > ~ ~ I I  p l S t ) v  11itlci 111 I  I I C ,  d l s p t j s i  1 itb11 o f  
; I I ~ ,  11)H t i l l o l r  c . c ~ a ~ l ~ l c . t  i t111 o t  1 1 1 ~ .  t < * s t  . T h i s  was n i r t  : l ( . ~ - ~ , r n p l  i s l ~ c d  

;IS n l l d C > t , i ~ ~ n t > n t  ; ~ t  1011 w;~s l1111lo11ndt.d ; i t  t l r i .  t i n l c  0 1  1 t ~ c ,  l i 1 c . l d o 1 1 1  . 
1;;. 011 I .  27.  6 7 .  t 111% 0d00 111iv>t 111s w ; ~ s  l i t - l d  ;kt C ' o m p l c s  3.1 o t l r l  

t I I C ,  ~ I ; ~ I I I I I I I ) :  5 l l k b t t l  11r1' I 2.5. t i 7  \ v ; I ~  i ~ p c i ; ~  t t\cl ; ~ c - c . t l l ' ( i ~  1151 y 
It<- 1 < ~ l . c ~ I I c ~ i ~  K l l i .  l 0 s u l . c ~  *:I . 

I t ; .  T l l r *  ~ . C I I I S I  1 , ; l i u t  s 1 1 s t  o l i d  I  I r i s  ; ~ c l d l  1  i o l r ; 1  1 S C' C I ~ L ' I I  i t i n n s  
I I ; I V ~ ~  1 1 t \ t ~ 1 1  l S t s v  ~ t ~ \ v l ~ ~ l  S A  11t.t> I  111t.  i d t ) 1 1 1  ; I I I ~  t I I C > I  1. s t  ;I 1 CIS i m i l v t \ i .  1 1  1 t . d  . 
,r11,1 I - ~ ~ ~ L ~ I  t , I !  I 111% ~ . ~ W I C \ V  I I I ~ .  I ~ I C I ~ % ~ I  ; IF ;I 1 ~ 1 1 -  t (11  t 111s ~ . t , p t > ~ - t  

;I* E l l < ,  1 t ) s i 1 1 . < ~ 5  3 I ;111ti a 2 .  

17 . . r l l t -  t . t I I l s 1  1.;1 I l l t  ?, list 1 11;It 1 1 ~ ~ 1  11- 3 l g l l t * d  0 1  1  ixy C)[7t,1.;11 1 0 l l S  

E I I ~ I  I I ~ ~ ~ - I ' F  ~ I ~ ~ I I I  w t t 1 . k  ( \ t 1 1 1 1 p l t > t  i o 1 1  01. W ; I I  vc:~' W;IS  ;I[  I  I I C -  c ' o m l ? I c \ s  

t111 l o v t *  I ,\S ( 1 1  1,111* ~ c ~ 1 . v  1 t . t -  5 1  1.11t.l ~ 1 1 . t ~ .  A t . t r p y  t11 t I I I S  1 1 ~ t  1  h 

I 11,. 1 i1c1t.d ; I>  E l l ( .  l ~ n h i ~ l ' c .  a.1 
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18. Summary 

a .  A c o n s t r a i n t s  list was c r e a t e d  f o r  OCP-K-0021 b u t  
was n o t  s i g n e d  o f f  s i n c e  it d i d  no t  r e p r e s e n t  a  t r u e  
p i c t u r e  of a l l  open  p a p e r  due t o  t h e  a d d i t i o n a l  work 
g e n e r a t e d  from 1 / 2 3  t o  1 /27 .  

b .  The c o n s t r a i n t s  and a d d i t i o n a l  open i t e m s  g e n e r a t e d  
a f t e r  development  o f  t h e  c o n s t r a i n t s  list were under  
c o n s t a n t  r e v i e w  by t h e  test  team.  

c .  Two m e e t i n g s  a r e  h e l d  d a i l y  between s y s t e m s  ( o r  
t h e i r  r e p r e s e n t a t i v e s )  and o p e r a t i o n s  p e r s o n n e l  where  
t h e  s t a t u s . o f  S/C open items is d i s c u s s e d .  

d .  C e r t a i n  items were e v a l u a t e d  and d e f e r r e d  u n t i l  a f t e r  
P l u g s  Out and p r i o r  t o  FRT. 

e. The s t a t u s  of t h e  $/C v a s  known a t  t h e  t i m e  o f  t h e  
test by s y s t e m s  and o p e r a t i o n s  p e r s o n n e l .  Readiness 
r e p o r t s  were r e c e i v e d  from a l l  f a c t i o n s  p r i o r  t o  power 
u p  and  t h e r e  were no open  work items t o  constrain t h e  
r u n n i n g  of  t h e  P l u g s  Out T e s t .  

/ 

C.Gay, Deputy Opns Mgmt, NASA - 
C o n c u r r e n c e :  

NASA - NAA - 
STC SR TPE 

- I 4' 

1 I -  

SROPS d-~.( 4- ) * '  ASST SR TPE 
i 

s/C P r o j  Engr ! l , , . -. .'.C 
I - 

E l e c t  Sys  Ctlief 

Mech S y s  C h i e f  

- - - - - - 
r- - 



EVALUATkON OF CONSTRAINTS LIST 

DR RECAP FROM CON.STRAINTS LIST 

DR# - SYSTE~! DESCRI FTION 

923 RCS No r c : ~ d o u t  o n  p a n e l  1 2  f o r  S/hl RCS He temp.  
O r i g i n a t e d  a s  1 ~ ~ - 0 3 5 , . 0 ~ P - 0 0 0 5 ,  u p ~ r h d e d  
1 / 1 9  EO 477825  - Rcf - TPS S/C 0 1 2  
C/hI 0 0 8 .  P n n e l  1 2  t e m p  i n s t a l l e d  o n  temp 
i n k t a l l a t  i o n  for 0 0 0 6 ,  1 / 2 3 / 6 7 .  Was l e f t  
i n s t a l l e d  t o  s u p p o r t  OCP-0021. S t e p  5 o f  
DR-S/C 9 2 3  specified t o  remove  p a n e l  1 2  f o r  
po t . t i t rg  c l l c c k .  I t e m  w a s  l c f t  o p c n  b e c a u s e  
pot  t i l l g  Was n o t  c o m p l t - t c l y  c-urCd a t  i n s t ; l l -  
l n t  i o n .  hlehsurcmcnt  w a s  r c p l a c e d  a n d  r e t e s t  
w a s  accompl  i s h c d  p c r  OCP-0006. 

3 .  Crc'w r c p o r t c d  r y c s  s m a r t  i n j i  d u r i  l r j i  f i r s t  
hour' n t  a l t i t u d e  a n d  d i s c o m f a r t  ( d u e  t o  h c n t )  
p c r i o d i c . a l l y  d u r i n g  r e m a i n d e r  o f  t e s t  a t  a l t i t u d e .  
b .  O r i g i l r n t e d  a s  IDR 0 7 9 ,  OCP-0034A-1. T r n n s -  
C c r r c d  t o  DR-S/2 8 5 8  1 / 4 / 6 7 .  
c.. S u i t  h o s c  i ~ r n b i l ~ c a l  w a s  removed f rom S/C 
and s e n t  t c )  m a l f u r ~ c t  i o t ~  1:rb for n ~ r a l y s i s  o f  
i n t e r i o r  f o r  I.iOl1 a n d  o t h c r  cyc i r r i t a n t s .  
S a m p l c  analysis r e p o r t  w a s  n t t a c h c d  to  hose 
c111d s c ~ r t  t o  E'CS l a b .  
d .  2.5 mic'rograms o f .  LiOlI  foiltrci i n  -71 
sir i t  l ~ o s c .  
1%. DR-S/C &H. - c o n c l u s i o n s  w e r e  l c f t  o p c n  for 
r c t c s t  a n d  d v a l u a t  i o n  d u r i n g  OPC-0021. 

Commutllc'n t i o n  prc)blcm t h a t  w a s  c u r r e c  t  cd by 
w o r k i n g  TPS SIC 1 9 3  ( s o l d )  a n d  DR w a s  o p c n  f o r  
lbc.tcst i n  WP-11021. VHF./Ahl communicat ic>n was 
u r r i n t c l l i g ~ b l c  wlic~t  t h e  c . lSrw was i n  p r c s s u r c  
siti t k .  hlod r l i c d  c ; ~ b l c d  w'crc c'vnll ln t  ed d u r i n j i  
OCP-000ti. Rcquit .c~d fitl't.lrt'r evaluation d u r i n g  
OCP-0021 w i t h  suited c.rt>w. 

a .  Wlrc~r t'i t1rt.r c.rcwmalr pilslrcs FTT p:tr:rmctcr 
~ ~ 0 0 0 2 . 1  ( r t > s p .  r n t c )  is modulated i I I  llc3fiat iV@ 
d ~ r < > c t l o t i  ; ~ ~ ) p r i ) x i m ; r t c ~ l y  201; f u l l  S c a a l c .  
b .  O r i g r  tr3tt.d IDR-029 OCP-K-00:1.1A-1 . 
c. . W:IS t o  bt!. r ~ '  t  t's t  c d  pet' OCP-K-0021. 
d .  Probltim c o u l d  ~ r c j t  b c  d u p l  i t a t c d .  thc!'t.forc, 
w a s  h e l d  opctr f o r  clva l u n  t i c ~ h  d u r l  ng OCP-K-0021. 

:I .  St'q. 04-048 nic~nsurc~rilc~~rt SS-01-20S (S1.A SCp. 
hlo l r i to r )  r c a d s  0 6  a t  di%-con~.  
I , .  O t - i ~ i ~ r n  tc-cl na  IDR+UOOt), d u r i n ~  OCP-OOotj 
( d r y  ru11) . 

C. . T t . o u b I c s l r ~ ) ~ ) t ' 1  I I ~  p t l r  t-rj:rt I ~ r u a  t  i c y 1 1  slrccit 
clil't1cS t c'd t o  l't'rnovc t i c > f v c . t  1 vc\ sc\pal'at i ~ ) t r  liloni to1.s  
up011 csrrg 1 tlt.t1r i u g  d i rt>(* t ~ O I I .  
d .  D v f c c t  l v i l  s v p a l ' a t   lot^ rnotrtrol* w a s  no t  ~ ' c p l ; ~ c c ' d  
p l . l t ~ r  111 G C I L I I ~  t l r t o  WP-K-0021.  
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c b .  P o r t  it111 o f  DR w l r i ( ' l 1  W;LS ;I r o t l s t r ; l i l r t ,  i . e . ,  
CS51 umbi 1 i r a  1 r c i t r s t n  1 l n t  to t r ,  w a s  n c c o m p l i s h e d .  
f . Kt1[)  l  ilcc1mcl1t o f  sc'pul'o t  i o n  motii t o r  sc h e d u l c d  
foi '  1 /28  - 1 . t ~ q u i r c d  i n s t n l l n t i ~ ~ t r  o f  SLA p l 3 t f : o r m s .  

EPS a .  WiiSc r o u t i ~ r g  t t l  L E I  XX S t r u t  l i g h t s  is 
u~lacrc 'p t  n b l c .  Wire rnuctl too l o o s e - - s h o u l d  be 
r o i t t c d  s o  ad t o  l i e .  i ' luslr otr upp13t. bulklri .nd. 
b .  O r i & i i r a t c d . a s  P/'A SQK i t9.  
c'. EO r c l c n s c  Wns pttllditri: ilnd i t r  m ~ i l r t i m e  
TPS S/C 469 w a s  p n l . t i n l l y  worked  t o  c o r r e c t  
d i s l ' r i ~ p a u c y .  
d .  DR-S/C 68.1 w a s  l c f t  apt'tl ditp t u  pendi t lg  EO 
rc1c.irsc. . 

EPS F l o u d l i g h t  c ~ ~ t l t ~ c c . t c ) r a  l e f t  alrd r i g t r t  c o u c h e s  
a r c  riot n t l ~ ~ q u n  t c l y  p r u t c r t l ~ d  cry supported t o  
p r e r l u d t .  dnmagr 1j.y c r e w  w11c.11 cIr;ilrgil~ji COUL.II 
p o s i t  i o n .  
b .  0 r i g i u a t c . d  a s  PIA S Q ~  P l l .  . DR-J/C 71.1 was p; l i ' t . i a l ly  c o r r e c t r d  p e r  
TPS S/C 169 - Rcf EO 5 ~ 6 4 6 8 .  
d .  DR-S/C 7 1 4  wns  l c f t  op.c.11 d u c  t o  s l r o r t a g c  
o f  p a r t s .  

EPS S<) ld  1/2Ci/67. 

EPS Sold 1 / 2 7 / 6 7 .  

E PS S u l d  1,'2.l/ti7. . 

G&N Sold 1 ./24,!G7 . 
GLK R c s u l t s  o f  f i t r c  a l i y n ~ n e n t  t e s t  wcl'c u n s n t  i s f a c t o r y .  

Was IDR-0~18 o t  OCP-0005, Fi11c. A1 ignmcnt  Test. Uas  
r c r u t l  p r i o r  t o  OCP-K-0021 . Rcr'it~r r c v c r i f . i t . d  - 
o v i ~ i 1 r n 1  d i s r r i - p n l ~ c ' y .  Out o f  s p c c  c o ~ ~ d i t i o t r  
~ ' c q u i  1'c.d Wa i v ~ 1 ' .  Wn ivc i '  Irnd not  h c c n  I ; c q i ~ c s t e d  
a t  t h i s  t i m c .  -- N o  c.c)trstt . : l i t~t.  

GLN S o l d  1/2Gtfd.7. 

F/C Sc).ld 1/25/ ' t i i  . 
Was. ll)R-072 - OCP-0035-1. H'tri'll AC itrvt'rf el' PZ t o  
AC BLIS 1 011, ;I l i last.cr.  n l n r m  oc.rul'i'i'd. A successful 
a t  t.i'nipt t o  d i ~ p l  i c a  t  c tht* pi'oblcm. w a s  pcrfot 'mcd p r i o r  
t o  L3i)wi.r dtrwtl f r c m  OCP-K-0001i. Tlrc d a t a  w a s  r c t  1tl'llt3d 
t o  Dowuc.y f o r  ctrgilrcc.ri  ng r.valun t iofr .  

F iC E l t - c t r i c n l  t l t , ist-  wa?s c v i d c n t  i ) t1 02 tnt lk  # I  temp 
mtmfiu't*mcnt SFOlI41. Rci IDH-Olk - OCP-473B ntrd 
1 DR-000i4 - OCP-0005. 
; I .  Nt,isc' w a s  HC FS 01; PP s t ~ p t ~ t . ~ m p o s t ~ d  o n  tlormnl 
l'c'ndllrg - R e f :  IDR O l k .  Cc>t ' rcct iotr  o f  vi>l)lCIll 
I r t ; ~ i m t t ~ t  s r l l r c l u l c d  f o r  l ~ h .  
1, . 0.1 t  ntlk a1 (SFO032) n ~ i ~ a s u ~ ' c m t ~ l l t  r y c l  i l lp  
~ ) t . t w c ~ C r ~  23-.1H. ~ l o s c ~ l  by OCIJ dt 'v in t  i i ~  (wr t h o u t  
c.l.yos ~rt.asrtrc-mt'trt w a s  trot m a 1 1 1 1 ' 1 1  . P a r t  a .  
rt-qtt I 1"*t1 fidd i, t I O I I ~  1 I 11pu 1 . 

- .  . -  . . . -- . . 
. - 
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F/C Was IDR 009 i n  ~ C P - 4 7 3 6 .  N o  p r e s s u r e  i n d i c a t i o n  
on pane l  1 3  o f  H2 t a n k  p ~ e d s u r c .  T r o u b l e s h o o t i n j i  
ac'ckompl i s h e d .  (EO 467267 sc l leduled  f o r  1 /28 )  
Scic l l t  i f i r  m a t r i x  b l o c k  was i n t e r m i t t e n t .  EO 
chiinged p i l l  l o c a t  i o n .  No1 i1cComp1 i s l ~ e d  . 

FCS Was IDR-001 f rom OCP-82406. Nepheolometer c o u l d  
tlot be  removed from stow.ige cornpar tmcnt w i t h o u t  
e x c e s s i v e  p u l l .  Fbam c u s i o n  was removed and 
rc tur l l t 'd  t o  bond room. A new ncpheolometer  foam 
c u s h i o n  wiis i l l s t a l l e d  i n  s p a c e c r a f t  bn Cvening of 
1/26/67 p e r  TPS S/C 5 4 i  and EO 565265. A p o r t i o n  
o f  t h i s  t s s k  r e q u i r e d  a  p i e c e  o f  foam to  be bonded 
o n t o  t h e  d o o r  on  t h e  nephro lomete r  S t o r a g e  compar t -  
mcnt.  T h i s  wag n o t  accompl i shed  and waS c o l l s i d e r c d  
110 c o n ~ t r n i u t  t o  OCP-K-0021 S i n c c  neptieolometcr was 
no t  i n s t a l l e d .  

Biomed Was IDR 027 o f  OCP 0005.  S i m u l a t o r  v o l t a g e  was 
6.8VDC. Shou ld  be  1 6  L 4  VDC. Troub lcShoo t ing  
r e v e a l e d  improper  d e s i g n e d  "T" a d a p t e r .  D i s p o s i t i o n  
was t h a t  Downey was aware  o f  t h e  p1:oblem and a  
r e d e s i g n  was r e q u i r e d .  Relay  i n  a l l .  bu t  two "To 
adap te l ' s  d raws  more c u r r e n t  t h a t  v o l t a g e  d i v i d e r  is 
d e s i ~ n c d  f o r .  T h i s  c a u s e s  low v o l  t a g e  b e c a u s e  s o u r c e .  
is tlot r e g u l a t e d .  P a r t  No.Vl6-601396, S/N 06362 
AAF 8453  o f  d e f e c t i v e  a d a p t e r  s e n t  t o  Down~v .  S/N 
3603.  P a r t  No.Vl6-601396 was i n s t a l l e d  i n  SSRP 
p o s i t i o n  on 1/2.1./67. ( n o t  same d e s i g n  S/N 06362 
above)  

FCS TV camera  mount assembly  s p r i n g  c o u l d  no t  be 
i n s t a l l e d ,  s p r i n g  b roke  w h i l e  i n s t a l l i n g  d u r i n g  
OCP-K-0034A. D i s p o s i t r o n  was t o  r edcs ip l l  s p r i n g .  
The s p r i n g  was t o  bc  r e p l a c e d  per a n  EO from Downey. 
A s  soon  a s  new s p r i ~ l g  was r c c e i v s d  DR c o u l d  b e  c l o s e d .  

FC S  T-adap te r , .  p i n  rt2 o t  P3 i d  p r o t r u d i n g  apporx  1/4" 
above o t h e r  p i n s .  D i s p o s i t i o n  was t o  remove p i n  a s  
i t  was a  Spal'e and n o t  r c q i l i r e d  and was s u i t a b l e  fol: 
0034A. DR h e l d  open unt  i 1  t ~ ~ p l a c e m e t ~ t  a d a p t e r  
a r r i v a l .  Above T-adap te r  s c n t  back t o  Downey. The 
onc  i n  t h e  d./C was S./N 3603 and t h e  S/N o f  DR'd o n c  
i s  S.153. 

( S o l d  I t e m s  on WP-0021 Constraint L i s t )  

0665.  C losed  1./26/67 .. 
PI-oblem: 12,;27/G? OCP-0031A-1 I D R  a 0 3 1  
Pr imary  f  l o o d l  igl l t  c o n t r o l  r h e o s t a  t  c'auStls l i g h t s  . 
to b l i n k  i n  t h c  f u l l  on p o s i t i o t l .  

Act i on :  F lood1 igh t r i  wt.rc* lscplac,ed pc r  TPS S,'C 485. 
Rcchcck complc t cd  pc r  S'C DR 0865 d u r i n g  OCP-0006-1. 
Ncw 1 l o o d l i g h t s  d i d  1101 t l i c .hc r .  F l o o d l i ~ h t s  
c m i t t c d  n low t iu r i . i~~ : :  11c)isc. 

.- . .  - . - . . . . . . . - . - . . - - . - - 
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C losed  1 /27/67 

P1.oblem: PAS *92 LM DSEA s p l i c e  c a b l e  makes 
90° bend a s  i t  Comes. o u t  o f  r e c o r d e r .  

A c t i o n :  Rehovc s t r a i g h t  b a c k s h e l l  and i n s t a l l  
90" ,backslie1 1 .  Work comple t e  1 /27/67.  Cable  st,,wcd 
I n  S/C ! ' ; )1.  OCP-0021. 
C l o s e d  1 /26/67 

Problem: . 10/21/66 OCP 0034-7 IDR 11116 t r a n s  t o  
OCP 0034-A IDk R012 

Recorde r  1 5  shows IhlU temp CG 5006 IhlU d e l a y  
CC 5008,.  comp power S a i l  CG 5030; CRT PC11 L14 
shows mark e r r o r  1. 

A c t i o n :  T r o u b l e s l ~ o o t j n g  d i s c l o s e d  problem was 
c a u s e d  by d e p r e s s i o n  o f  check  c o n d i t i o n  lamps 
push b u t t o n  on G&N GNIC p a n c l  w i t h  IMU o p e r a t e  
power on  and G&N i n  c o u r s e  a l i g n  mode. No 
c o n s t r a i n t  t o  f u r t h e r  t e s t i n g .  

C losed  1 /25/67 

Problem:  OCP 4736 IDR 60008 O2 f low FC #1 
w i l l  no t  s h u t  o f f  when 02 pu rge  v a l v e  is  c y c l e d .  

A c t i o n :  Va lve  was found t o  l e a k .  Valve  was 
r e p l a c e d  and r e t e s t e d  p e r  s e c t i o n  B on c o n t i n u a t i o n  
s h e e t s .  t h i s  DR.  Retest was a c c e p t a b l e .  

C l o s e d .  1 /26/67 

Problem: 1 /17 /67 ,  d u s t  on  l e n s  and m i r r o r  on G&N 
t e l e s c o p e  and s e x t a n t  o p t i c s .  

A c t j u n :  kemove d u s t  c o v e r s  and c l e a n  l e n s e s .  

C losed  1 /27/67 

Prob.lem: 1/18/67 
1 .  Unable  t o  v e r i f y  I/D on py ro  c o n n e c t o r s  

E 1 8 ~ ~ 9  (P9)  and E18SQ7 (P7)  pe r  TPS 
S/C 012  - 534.  

2 .  . C o n n e c t o r s  ~ 1 8 S Q 1  ( ~ 3 )  i n  SLA is IDed a s  
A155Q1 (P3)  and A18SQ2 ( P I )  i n  SLA is 
IDed a s  A L S S Q ~  ( P l )  . 

3 .  Thc f o l l o w i n g  c o n n e c t o r s  a r e  n o t  c o n n e c t e d  p e r  
TPS-534: S1551 SQ2, S1552 SQ1, C19SQ14 (P480) 
aiid C19SQ12 ( P 7 7 ) .  

. ~. . . . . .. . 
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A c t i o n :  
1. ID t h e  c o n n e c t o r s .  
2 .  Connec to r  ID'S a s  c a l l e d  o u t  p e r  t h e  TPS 

i n  e r r o r .  TPS c o r r e c t e d  per mod. 
3. TPS m o d i f i e d  t o  d i s c o n n e c t  o n l y  t h o s e  

c o n n e c t o r s  c o n n e c t e d  . 
Problem: P a n e l  312 is n o t  i d e n t i f i e d  a s  s u c h  
and p a n e l  313 h a s  p a i n t  o n  t h e  ID d e c a l .  

A c t i o n :  I d e n t i f y  p a n e l  312 a s  p a n e l  312 and 
remoge p a i n t  f rom ID d e c a l  on  p a n e l  313. S o l d .  

Problem:  Connec to r  C05WBP495 i n  RCS r o l l  a c c e s s  
h a s  been d i s c o n n e c t e d  w i t h o u t  a PIRR b e i n g  
w r i t t e n  and had been  c o n n e c t e d  t o  GS3 c a b l i n g .  

A c t i o n :  R e v e r i f y  c o n n e c t o r  and r e c o r d  o n  p r o p e r  
NAA d o c u m e n t a t i o n .  S o l d .  

Was IDR 070 (0005A) - c o u l d  n o t  e s t a b l i s h  two 
way communicat ions  o v e r  GSE i n t e r c o m ,  1 /18/67.  

A c t i o n :  Repa tch  572-J-box and r e t u r n  t o  o r i g i n a l  
c o n f i g u r a t i o n  a f t e r  l a u n c h .  572-J-box was r e p a t c h e d  
and a s a t i s f a c t o r y  c o r n  check  was c o m p l e t e d . .  

TPS RECAP FROM CONSTRAINTS LIST 

TPS S/C SYSTEM DESCRIIrI'ION 

534  EPS I n s p e c t i o n  o f  py ro  c o n n e c t o r  f o r  c o r r e c t  P / N  
and c o r r e c t  k e y i n g  and i n s e r t .  S o l d  1/23/67.  
Ref DR S/C 922 ( s o l d ) .  

537 SEQ Suppor t  "Q" b a l l  i n s t a l l a t i o n .  TPS w r i t t e n  t o  
s u p p o r t  a c t i v i t y  r e q u i r e d  by IBM. R e - e v a l ~ a t e d  
p r i o r  t o  t es t  a s  no c o n s t r a i n t .  

Hand c o n t r o l  removal  and i n s p e c t i o n  and was 
c a n c e l 1 e d . b ~  TPS 561.  

TPS c a n c e l l a t i o n  of TPS 555.  S o l d  1 /24/67.  

* - '  
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ECS a, Waste managemc~lt system and S/C H20 system 
cleanliness lhvel verification. 
b. Perform EO 548578. 
c. Flustied waste man;rgr-.ment system urine dump line. 
d. Originated IDR #l - no sample analysis available 
for step 11 of EO 548578. A verbal report of a 
satisfactory Sample was received by R. MacDonald of 
NAA from Pan Am Lab. 
e. Purge and dry urine dhmp. 
f. Step 2 TPS/545 was not performed because it 
wasn't scheduled to bc. done. until OCP-0021 was 
camp-leted. Step 2 is to perform an H20 flush of 
potable,, waste and supplemental subsystem to kill 
the. bacteria present and should be done a$ close 
to launch as the scllcdule permits. 

COMM a. Reduce noise in mike to audio center. 
b. Sold 1/26/67. 
c. Installed noise limiters in aduio center. 

EPS a. Disable SPS PU sensor fail lights. 
b. EO 466789. 
c. Sold 1/23/67. 
d. Removed wire #K-348C20 from P3 and cap. 

EPS a. Wire protection in crew compartment. 
b. Ref EO 586488, MCR-1831. 
c. Installs protective covering over S/C interior 
TB's wire harnesses and connectors. 
d. Steps 5,6,7,9,10 (pending cure short stamp) 
(11,13,14,16) are sold. 
e. Not complete due to-part shortage (17,15 
12,8,4,3,2,1). 
f. Configuration considered acceptable.for test. 

EPS Installation of SMJC batteries in S/M and pyro 
batts in C/h¶ for 0006 and remove after test. 
Installation portion completed. 

EPS a. Circuit interrupter test. 
b. Mod #2  - retested all circuit interrupters 
because could not verify that travel limiters 
were not left installed on initial testi.ng. 
c. Mod X1 - EO 602525, EO 566969-1&2, added 
connectors. 
d. , Sold 1/26/67. . 

G&N a. Sextant mirror housitly plug. 
b. Applied Loctite primer and finish coat to 
mirror housing plug (14 hr cure). 
c. Sold 1/27/67. 

. -. . . -. . . - . . - . . . , 
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h .  Install temp plugs on GLN optics. 
b. Steps 1,2,3 bought off . 
c. Step 4 Pemoves after flight items are installed. 
d. NO sold until item "c." is complete. 

Pc1'form EO 582263, portable floodlight stowage bag 
installation. Sold 1/27/67. 

a. Installatioll of cushion and container crew and 
scientific "G". 
b. Work EO 501694 - Install Scientific "G". 
c. Step 61 L X2 hex stamped bec3nuSe flag note 4 
of V16-880168 not complied with. 
B. Intent of EO not complied with. 
e. Scheduled to be accomplished during stowage 
cxercisc 2/3 & 2/4. 

NOTE: Step bl and 6 2  were hex $tamped because 
intent of EO 501694 had not been fullyaccomplished 
as the GFE equipment called out in V16-880168 had 
not been installed and stowed. 

a. Work EO 582206 
b. Adds 2 spare -51 cobra cables. 
c. Cobra cables were on temp install. 
d. Per OPC-K-10011 deviation. This EO would be 
accomplished for launch. 

505 Perform OCP-K-0006. Accomplishfd 1/26. No constraint.. 

506 Perform OCP-K-0021.. 

IDR RECAP FROM CONSTRAINTS LIST 

OCP~OOOS 

IDS-15 - Observed momentary LOS at time when cabin air fan, suit - 
compressors (2) and glycol pump were switched on (individually) and. off. 

Resultd - AC buses were monitored and voltage traosients were confirmed. 
Trallsicllhs were within spec for. inverter operation with full bad on bus. 
IDR condition written with minimum load on bus. Additional. testing to 
be accomplished prior to power down from OCP-K-0021. 

IDRd48 - problem with TV hardline from CX-34 to MSOB. - 
Results - Troubleshooting disclosed patching problem at MSOB. Not 
retested prior to OCP-K-0021.. Retested during OCP-K-0021. 

. . .. .. . . - . . . -. . . . .~ 
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IDR-61 - GMIL r e p o r t e d  poor  q u a l i t y  o f  DSE r e v e r s e  dump. 

R e s u l t s  - Hardware d e s i g n  d i c t a t e s  t h a t  we s h o u l d  n o t  dump i n  r c v e r s e  
d i r e c t i o n .  E v a l u a t e d  a s  no c o n s t r a i n t  t o  OCP-K-0021. T e s t  was 
performed i n  OCP-K-0006 and r e s u l t e d  i n  a  fo rward  dump mode o n l y  t h a t  
was a c c e p t a b l e  t o  FCS. 

IDR-12 - While  manual ly  l o a d i n g  K - s t a r t  t a p e ,  word e r r o r  1 ,  sync  e r r o r  
3 ,  and momentary PGNS were  d i s p l a y e d  tit 017368 ( j u s t  b e f o r e  t a p e  
l i s t i n g  s top . ) .  

R e s u l t s  - ResulXs a r e  normal ... C l o s e  p e r  OCP d e v i a t i o n .  

IDR-13 - CH0413 r e a d s  - 0 . 1  and CH0613 r e a d s  - 2.199 and b l i n k i n g ,  
b o t h  s h o u l d  b e  z e r o .  

R e s u l t s  - T r o u b l e s h o o t i r ~ g  i n d i c a t e d  t h a t  problem is i n  ACE c a r r y - o n  
equ ipmen t .  No G$E DR n u m b e r ' a v a i l a b l e .  ACE c a r r y - o n  n o t  u t i l i z e d  i n  
OCP-K-0021. 

IDR-66 - Non-ver i fy  r e c e i v e d  on K - s t a r t  and TL f a i l . i n d i c a t i o n  obse rved  
InSIC. 

R e s u l t s  - T r o u b l e s h o o t i n g  d i s c l o s e d  t h a t  t h e  S/C AGC had o p e r a t e d  
p r o p e r l y  w i t h  e r r o n e o u s  i n f o r m a t i o n  o n  u p l i n k  t o  t h e  AGC. The f a i l u r e  
i n d i c a t i o n  was a t t r i b u t e d  t o  e x t e r n a l  n o i s e ,  g e n e r a t e d  w i t h i n  t h e  ACE 
u p l i n k  s y s t e m ,  and r e sponded  tc by t h e  g u i d a n c e  computer  a s  t h e  f i r s t  
"one" b i t  i n t o  t h e  compute,.. T h i s  s p u r i o u s  b i t  t h e n  caused  a  f a i l u r e  
i n  t h e  computer  v e r i f i c a t ~ o n  o f  t h e  n e x t  l e g i t i m a t e  d a t a  t r a n s m i t t e d  
v i a  t h e  K-s t a r - t .  (The same problem was obse rved  and v e l s i f i e d  on  
S/C 017 and t h e  n o i s e  was found t o  o r i g i n a t e  i n  a R - s t a r t  e x e c u t i o n . )  

IDR-72 - &S e x e c u t e d  C180, 184  and 172 and d i d  n o t  r e c e i v e  a  c o n f i r m  
EEZi t  i o n .  

R e s u l t s  - T h i s  was t r a n s f e r r e d  t o  GE s o f t w a r e  DR 322.  The problem 
o n l y  o c c u r r e d  when u s i n g  ACE u p l i n k  l o a d  3, No change  was made t o  
s o f t w a r e  2nd a  workaround was u t i l i z e d  b y . i n i t i a t i n g  and t e r m i n a t i n g  
f rom t h e  same s t a r t .  IDR was  s o l d  1/25/67.  

IDR-77 - When R-187 was e x e c u t e d ,  n o i s e  p e a k s  appea red  on r e c o r d e r  26 ,  m, 1 0 3 2 ,  1502 ,  1512 ,  1522 and 1532 .  

R e s u l t s  - Problem a p p e a r s  t o  b e  c r o s s t a l k  be tween SCS and G&N s y s t e m s .  
IDR still open f o r  SCS and G&N f u r t h e r  e v a l u a t i o n .  Was c o n s i d e r e d  no 
c o n s t r n i t l t  t o  OCP-K-0021. 

- .  - .  
* 
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I IDR-80 - Mcasul'eme~~t CH1038 lloisy when TYC power applied. - I 
Results - Troubledhoot~ng indicated bz,d' yaw ECA. IDR transferred to 
S/C DR 940. ECA wak removed, replace0 and retested successfully prior 
to OCP-K-0021 (with exception of frequency response test). Frequency 
response was scheduled for 2/1/67. 

OCP 0006 

I IDR-2 - AC bus 2 phase C rends 112.4VAC,on CRT and 1 1 7 ~ ~ C  in S/C. 
(wlthin tolerance) I 
Results - No conclusion at this time. Signal conditioner appears to be 
drifting. Considered a S/C problem but requires further investiga- 
tion to verlty. Considered no constraint. 

IDR-9 - Sold. - 
OCP 0034A-1 

IDR-5 & IDR-37 - Did not receive He isolation X 2  opening indication 
when, thrust on was initiated. , 

Results - Troubleshooting (KSC & Downey) disclosed present GSE 
instrumentation is marginal with respect to providing positive readout 
of SPS He and pilot valvc signals. IDR's were transferred to GSE 
DR GC484-7 -0041 & -0042. No constraint to OCP-K-0021. 

MI SCELLANEOUS ITEM s 

1. SP113 is a test in which the meter readings in the S/C are compared 
against the PChl data. All system engineers were to compare their 
measurements and write an IDR against any reading out of tolerances 
established. Partially accomplished in OCP-K-0006 and further data 
was being obtained in OCP-K-0021. 

2. This item was generated by DR 932 (Instr) in which measurement 
No.SS0120X read incorrectly. All engineers were advised as to what 
functions go th-'ough this connector and to write an IDR on any anomaly 
noted. Was monitored during OCP-K-0006 and no anomalies were noted. 

. . ~ .- -. - ..- .- - . . 
.- 



EVALUATION OF ADDITIONAl, OPEN .ITEMS

Ti_c followin_ items rbpr6s6nt n6w work tasks that wee6 entered

into the S/C TAIR books bi2tgtecn the ¢,omplt, tion of open items

review and the start of OCP=K=O021, A status and/or explanation

t'o_' each item is pro vidbd.

I. TPS 547 - In_tall.nepheolomOter cuslllon MCR 1875 loKKod

1/24/67. Item wa_ partially worked tl_ird, shift 1/27 but

wa_ not completed. It Wa_ not considered a constraint to the

test,

2. TPS 548 -.Mark_ng_ on panel _23 MCR 1863 foRKed 1/24/67.

Not considered a constraint,

3. TPS 553 - Remove ablator pluKs; add pore seals, logged

1[23/67. ContlnuinK exterior task Which is accomplished

NIB. No constraint.

4, TPS 556 - Assemble soft BPC in warel_ouse, logKed 1/23/67.

Completed for OCP-K-O021.

5. TPS 562 - Cover rouKh edges on crew couch, MCR 3563. logged

I/2.1/6.7. Scheduled for 1/31/67. No constraint,

6. TPS 563 - Chan_e from I. raan rafts to 3 men raft, logKed

1/24/67. Scheduled for 2/I/67. No constraint.

7. TPS 568 - Install BPC part_, loKgod 1/25/67. Accomplx,,_hod

I:'27 t,_ support OCP-K=O021.

8. TPS 581 - Deti, rmtne roflecttvlty of S/M coatlnK, loKKed

1/27/67. Rc, ceivi,d after planning sheet datOd 1/27 w_s

oriKtnated. Plntlned for compl0tlon after OCP-K-0021. N_

¢ollstra tilt .

0.7-32
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1.0. I)R 93.1- Valvt' lll;il'klllK._ oil CM |l;liit, l 307, 311 and 314 di_ that

[ tl_c up, h_K_t'd I 23. G7. $cht,_tul¢,d JoY i /31 , No collstl'_liilt .

II, 1)R 9"lt_ - R;ttn v_at'cr ill tt_wi't" lt'K ar_'h, IoKK{'d 1724/67.

W_lt_'t" di'l¢'d _tll [. 2'1. I_o t'Oll_itl.'_tLtit.

12. I)R '.139 - Thrc_' tt_'ilt_ in 5b! _t, ct',or G, IoKKqd 1 '24. _.[d 1/27.

13. l)ll 09.1.1 - W;I._II_'i" d4"optmd tit F,"t? #1 _,¢tm" 4, loggt, d !/25/t;7.

So Id.

I I. DI{ _).1_,_ - _cl',=tch*'_-, tm S|.A. loKKt'd l.'2{; '67. Ilt_d_t" _'v_luht toil.

Lb. "I'P_ ,Sil.I |t:_ I | v,_ Ivy'. sll posit i_ll |)oI.t_IU iolllt'tt_l" _'llalIKt', |:_KKl'd

| 2i-l_7. Wl_l'k .l¢'c_qltpllsh_'d. Ih,i|uire,d 1_,0 vt,i'tf, ic_lttoll. N¢_

|t_. I'P_ rs7,_ - Mmtitof t_M 1_[;111olI v;llvt' ti, mp, |tIKKt,d [/2(l."tlT.

Motltt_ti'ill_ v,.|_ b_'tttK itt't'_lmp|t.,s|lt'¢| _|ttt'illK OCP-K-t)O2I.

17. DR 09.17 - W,_t5 hl,,_,r ml mol'_ tit;ill 2-1 l-mir_. )OKK_'_d I. 26_67.

]_:{'_ |_il,ltt'l' i_t,l l,t Ill' l'llll tIIII'IIIK l,'_l, To lit" i't'pl<-ii't'd

iitlt'i" ll',',l . .%h, cllli,_li';llill .

IN. I'll_ .ll_t) - t:i't;lll I i_lt'l' _'hl't'Kotil., h_l_l_'d I 21i 1_, Ntl ¢'lln.,-ill',iint.

i'lll'i'lx oil I_ tIII V l I lid llll _l,'_'k.

I_!. lIR il'.i;lil - P,IllCt _Oi, _llltl lillit _l'i cmlti'ol ,'_ltlck Ill tht' in

p,_,,,ll lllli. |ltl4_i'il I 7.1 i17, fi'llllil,ll, il,ii I,_ll. I%_ l-oil.-itl"-Ilitt.

70. I)R il_.l-li I - lh,il_illl'l,illi,lil t'lilt)ill;t lil!l_] lihl,li T_C llili[_l" lillllll_d,

Ioi4K_'d I 21 ii7. I,l_i t]{'t I'_,pl-'il'l'll I 21;. ltt'ti,II ;ll'l'lllllllll_hi'li,

lc.._ I I'l'llill'llt % I'l",i t_lll,_ii' • ] ][i ]'O i'_ll_ll'lillll,.

D.l'.33



TPS 552 - W l r l u g  i .harlgc ~i;-- lt i l2t ' , i .  1~1wKi.ct 1.'23..'67. R c 1 '  

i)tt 0 9 1 s  OII  ~ ~ ) t ~ s t t ~ ; ~ ~ t ~ t ~  1 1 s t .  c11;111gt-d P C ) ; I ~ I O I I  01' w t r t -  i n  r n i ~ t r ~ x  

11 1e)c.k. k  I I I I 1  I 1 t  I P i  1 . & . l ~ t ~ d i r l t * d  l o r  

l o r  I  3 1  6 7  . %I i.tb11st r i I ; t~L  

TPS 577 ;t11\1 57:)  - T r a i l s p u r t  ;\llri 111st :I 11  b a t  t c r y  f o r  O C R z K d O 2 1 ,  

DR 09;li' - tlc)tlJ 1 I I ~  III;I t c t r  i:t 1 t t ~ l > d  110t ; \ c . ~ s p t  ; ~ h l c  i l l s l d r i  CM. 

p r o b  1t.m t. ; 1.c.11 I t I ~ t : i * ; t k ~ * r s  c. 1c1sc.d I I I  ~ ~ t ' r . t l t .  c.;~uscd d r n  111 ttrg 

t ~ f  pyi.e, I I , I ~ ~ ~ * I - I I ~ s  d t t i . ~ t l g  O~:l*-K-OOOti c:rp r i l i i .  u ; ~ t t O ~ . i ~ s  

. I I w P - K - t  s i l l  I DR s i ~ l d  1 '27 ' f i i  . 
Dl{ 09.15 - p.111t. 1  200 [.t?nds t t r t  t  tlq, r i*~i t  1  ;I t  c > l '  p r c * s s u r P  . Slltiu I d 

I 0 I ;  t ~ s t r  , I 1  2.5 ' 7  Svst  t'm tlcrt 
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Page 4

:_0. TPS 373.- In_tall docals o! computer ¢ude_, loggt, d 1/26/67,

,_t) ¢'L)|l_t l'il i ['It ,

,!I. 15R 9.11 - I,t)ckitl_ l,all retainer ring for telescope flight

covt, l" ml_slt1_, l¢)_;gt'd I,,'2.|/67. GSE cove|'s install_d - no

¢-_)tI._t. l'fl i tlt ,.

32. DR 9.t6 .- LO 2 tank *)2 t,x¢'ct_ded vcplaCembnt poitlt b_" operattn_

_0 he)HI'.%, [¢)_,'(| [/25.'(_. Nt) ¢'onstl'aint = awaltillg waiver'.

33. TPs 528 - Dt, tcvmLt_e stowa_t' location for additional food,

l_)_gt,d I 26_'67. Schedulod 2/3'67. No constraint.

3.1. TP._ 5;)8 - IttstaIlatxou ¢)t container V16-3321310 logged 1,/26./67.

Sold 1/27. No .¢'oilstralllt.

35. TPS 5,19 - Pt'rfol'm OCP-K=8240C _t, ctton 2 part 2 of Crow

Sy,_L'm Stowage pr_)ceduvc. It)gged 1/23/67. S¢'hoduled 2/3

and 2/4. No t'onstl'alnt.

;|d. TPS 561 - E'tt check t)i o¢'tt)pus t'abl¢,, log_od I/2.1/67.

A<'t'omplt,,_ht+d l '25 and I 26,

37. 'FP5 570- Install and checkout ot cw,wman optlcal nlxgnmrnt

sl_ht. Iu_Ri,d 1/26/67. Schoduled 2/3 and 2/4 - no constraint.

"_8. TPS .-_'1 - Ii_s,tallation ot stowage items to support OCP-K-O021.

it)ggt,¢l i _27/67. Ac('ompl t._ht, d p|'tL+l" to cl'ow In}_t-e,_g.

39. DR 0912 - Gvommt,t damaged it,t, adaptor, h)gg_d 1,2.1/67.

8eat to lab - no con.,_tvalt_t. Tl_Xs too adapt(,v Was the

,_¢'¢'t)tld of tv)o _ttt)t._ _)llt'.'-). Had ltllll_t't| _tl104 I_|_._|FI_. N()t

ust'd tu tl C tot iX'P-K-Or)21.

•tO. DR 09_Id) - Ctls|litHt, a,ss¢'thhty l,n" st' tt'tlt 1 [ re" "'T" ¢,ompartmOnt

Ira+"+ d,tl_lil_,t' o11_,' t,dy.e, o| asst,ml'+|_.. |01,_+d I 26/67.

N_, t',)i:.-,t vatxlt .

D.7,35
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41. DRS 878 = Fiberglass covers for gears (2) on do_king mechanism

were missing. Had not yet been scheduled. No constraint,

42. DRS 880 - Fiberglass covers P/N V16_531826-1 and -2 were

not installed per print. Had not yet been scheduled. No

constraint.

43. DRS 884 - Thermal shrink sleeving was not properly shrunk.

No constraint'..

44. DRS 886 - Transferred to DR 0945.

45. DRS 892 - Door #9, -Y axis on the.SLA had a loose Washer and

there was dirt and other foreign material inside. Scheduled

to work on a non-interference basis. No constraint.

46. DRS 894 _ C_ID position had two loose cobra cable clamp

screws. Had been. dispositioned to tighten the screws and

had not been scheduled. No constraint.

47. DRS 895 & 896 - Written agaznst the B_ during test preps.

No co_,straint to test.

D.7.36 '



OR|G|NAL pAGE I$

OF pOOR QL_L|TY

33 Jan_ar/ 10G7

C¢_ST_IHTfl LIST - OCg-K-OOOG/OO21(_ter_nce 23 January 3tatue R_port_

All po_-_p con_trntat_ to 0_-_-000_ _._vo b_aa _nlLed.

...... i -11 |
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12 July 1966

10 August 1966

DEVELOPMENT HISTORY

PLUGS OUT TEST

OCP-K-0021

- SP-64,, "S/C 012 TeSt Outlines".

published for a preliminary

review to be completed by

20 Jury 1966.

- PURPOSE OF OCP-K-O021

A. To verify overall S/C L/V

Compatibility and demonstrate

proper function of S/C systems

with all umbtlicals and GSE

dlsconneotod.

B. To verify no electrical inter-

ference _t time of umbilical

disconnect.

- SP-64, _etitled "5/'C 012 - S/C 014

Florida. FacilltY Test Flow Plan"

was published.

. PURPOSE OF OCP-K-O021 - 5o changes

ENCLOSURE 7.3

D.7-45



- Presentedto CheckoutManagement

Panel #24, (MSC/KSC/NAA).

* No significant changes to L/C 34

testing were requested by the

Checkout Management Panel.

- TEST CONFIGURATION

A, 8/C and L/V were mechanleally

mated,, and were electrically mated

through fuse boxes."

B. S/C Internal Power Sources:

1) Pyre batteries (test)

installed.

2) Entry and Postlanding

batteries installed.

3) S_ Jettison controller

(SMJC) batteries (test)

Installed.

4) GSE test batteries used to

replace fuel cells.

5) GSE power to Spacecraft

busses.

C. Installed Pyres disconnected

and shorted.

D. Forward Heat Shield installed.

E. CM and SM RCS Simulators

connected.

D.7.46



6 September 1966

19 September 1966

F. G and N Flight Ropes.

G. EC3 CM W/G circulation.

H. Operational TV camera mounted.

I. LES installed _nd Olectrlcally

and mechanically mated to CM.

J. Flight QUaL and DSE ReCordcto

loaded with .Degaussed Tapes.

K. ACE Carry-on dlsconneeted.

L. Physiological Simulators in-

stalled (LDAS connected).

- Reviewed and redefined plus-tlme

operation, si_ciftcally regarding

the scope of G&N programs to be

conducted during the altitude

chamber runs and plugs out testS.

Thl8 was done to adequately divide

a]l the G&N checkout among the

oeparatc OCP'_ which have plus-

tlme mission se.luences.

Flight crow requested em,-rgency

egress pl-acttce _rlor to Countdown

D0m_n_tlat l,m Test. due to ha,'.ardtnl.q

condltlc_Is in the C[_[_ rebulting from

fully fueled Launch Vehicle.

_747



20 September 1966

26 September 1966

27 September 1966

- Rough draft Sent to keypunch tar

pretimtn;tt_ • fttm._y prtntout, de-

ltvered 21 l_eptomb_r.

- 1_11_._y copy of (X.'P to+ N.X:X Saf_,ty

for etcctricat har..-trd ri,vt,,w.

- Declston mad6 tn NASA/NAA OCP

Control Ooard Mect tl_g tP, tH d.lte to

run emerg('ncy (-Kre-'+.'_ t+,._t after coin-

ph-tl<m of the.mission runs tn

OCP-K-O02I. Thee fottowt_ was then

coordtnated wtLth thv back-tl|_ crOW

Comm_tnd Pttot:

A. tqack-up crew to participate tt_ f_

test, then thv prime ,'r('_ _outd.p(-r-.

{Orl_ it Ilt,IIthiL tt_Krt,,,-;,_,t{_|.the t-lnt, rgol_cy

egre'_s test durlnK [,,iV rcsct, per'ted.

(S+._e tq(,fltlClltt, 07-:_10. P.IKq' 7 - 5t_ el"

Ok'P-K- 00" t- t. )

_. G_E ,tit" .lint Ol+f,t; hatch tt)r Hlz,ttl-

|._fed ,It_'ilt+n t+)" t+.It'k-tl|+ ,'l.'v+. t't+|.It

h;_tch ,+lt,P,t' ,,ut itl_cltt,it1+K lh_t+'_t PI'tI-

tect Ivy, k't,vl't ) t,+l+ pr t+,t, Cll,+ t,+.+t'l-

g(,l_t'y e_ll,'.,._ tt'.++t.

C. Prt'nt, Crt.w _k.t_tl-t| I1.,['_'1.t_ |_I'i'"

T-O tnKte.._ ,Ind ,+'L,,,.,,',l h.ttch (|tll'-

|I_ K mtm_tlmt+,d {l |l_hf +"t',';kol_+, t+_It


